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Pumose of Trip The Team s SOW was (1) the review of Mltch damage assessment in the 
shelter and infrastructure sector at natlonal and municipal levels, (2) asslst and advise 
USAID/Honduras on its emergency actlons In support of mun~c~pal recovery and to explore 
options and to make recommendations on poss~ble optlons to finding permanent shelter 
solut~on(s) to the temporary reception camps called "macro-alburgues that are being built for 
families that hake lost their homes (35,000) plus thousands of others whose homes must be 
abandoned are bevond repalr or are located in precanous h~gh-nsk zones that are at nsk in the 
next rainv season (3) define a strategy and policy framework to guide the direct~on and use of 
USG assstance to Honduran lnstitutlons and thelr U S partners, and (4) tdent~fy the respect~ve 
assistance role of the Inter-Agency Task Force members and define an ~ntegrated Plan of Actions 
to be carned out for addressing pnonty problems in the short- and mid-term and to establish 
estimated cost of these act~vlties 
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Statement ot Pnnciual Problems Humcane Mltch exposed one of Honduras most senous and 
long neglected social problems - lack of access to credit and home ownership bv at least 70°6 of 
its population The country's housmg deficit IS estimated at approximately 700,000 units, u hich 
means that the quality of the existing stock stock 1s severelv overcrowded of poor quality 
largeiv dev old of adequate basic servlces, and 

Pro~osed Post-Mrtch Reconstruct~on Prosam Components 

In the mtial and mid-term phases of the USG assistance program, the following activltles are 
recommended for addressmg pnonty problem areas related to the shelter cnsis of the Mitch 
humcane victims and other families that may require relocat~on due to their location rn extreme 
high-nsk areas that pose dangers of landslides or flooding in the next rainy season 

Expand municipal mfrastructure serv~ces & complete rmrnediate cntical watershed flood 
studies and hazard mltigatlon preparedness pnor to next rainy season (May), 

Develop rap~dly sltes and serviced lots and provide building rnatenal h t s  for erecting 
temporary shelters by o r g a z e d  beneficiary groups, 

Provlde complementary off-slte samtary and water servlces m support of developmg new 
sites and service lots (where needed), 

Establish mformaVformal finance channels for leveragmg and disbursing credit hnds for 
home improvement loans for self-directed construction of permanent housing by 
beneficiary families, and 

Prov~de technical assistance on both a bilateral mlssion basis and reglonal basis in 
support of short-term reconstruction objectives and mid-long term recovery goals 



I CPDATE ON THE DLtM4GE 4SSESSMENT OF HCRRICALYE WTCH ON 
H O N D C U S  AYD ITS IMPACT ON THE SHELTER h i D  MChICIP4L 
1NFRASTRLCTbR.E SECTOR 

I 4 Storm O ~ e r t  ~ e w  On October 24, 1998 trop~cal storm ' M~tch was upgraded to 
humcane status and transformed ltself mto one of the strongest and most dekastating storms to 
hit the Car~bbean and Central h e n c a  area slnce 1780, u,h~ch killed approx~mately 22 000 
people 

At as heght on October 26-Uth  itch reached Category 5 (highest level of seventy), sustamng 
winds of 180 mph and dumpmg heavy rains on all the Central Amencan countries It was 
partrcularly det astating on the north coast of Honduras uere Mitch stalled for several days 
causing catastrophic floods and destruction of thousands of homes, busmesses, and nch 
agricultural lands Although wrnds dimimshed, Mltch proceeded to march inland on October 30- 
3 1 In a south and westerly dlrectlon across Honduras ravagrng destruction from flooding and 
landslides in the capltol of Tegucigalpa and other towns then exitmg through southeastern El 
Salvador mto the Pac~fic Ocean 

I B M~tch's Toll in Human L~ves and Its Damage to Shelter and Municmal 
Infrastructureo 

Initla1 Prehminary Estimates Current Est~mates 
(November, 1998) (February, 1999) 

Dead 
Mlsslng 
Injured 
In Shelters 
Homes Damaged 
(severely) 
Total Affected 
Country Population 
Percentage Affected 

Est~mates of damage to local munrcipal lnfiastructure servlces including water, sanitation, 
bndges and roads, and electnc~ty IS on the order of $58 rn~llion or more Emergency servlces 
have been restored on a "prov~sional" basis to most munlcipalitles, but cleanmg, repair andlor 
replacement of damaged systems still remains to be done with financial assistance from external 
donors 

I C Contr~butlnp Factors to the Human Imoact The untimely arnval of hurncane Mltch 
m the mlddle of the rainy season In Central Amenca resulted In upwards of 5 feet of ram falling 



on top of saturated lands and swollen nvers The deadlv stfects of the humcane \%ere aggra~ ated 
hrther bv other man-made factors The lack of watershed management uncontrolled 
defores'tatlon and mcurslon of human settlements Into tloodplalns and other sensltlbe 
env~ronmental areas that could act as buffers placed large numbers of people In extreme nsk and 
~ulnerabtllty to deadly floods and mudslides For lack of access to houslng credit for w hlch they 
could secure safe land sites and bas~c serwces the poor majorltv of Honduras populat~on are lei-t 
to fend for themsslces which results ln their occupation oiten of margmal high-nsk urban areas 
where jobs and sducatlonal opportun~ties can be found nearbv Thelr precanous settlements are 
prone to steep slopes erosron, landslides, or floodplain areas subject to annual flooding 

I1 STATUS OF NATIONAL PLANNING ON WTCH RECONSTRUCTIOh & 
RECOVERY AND THE ROLE OF INTERiiATIONAL DONORS 

I1 A Pres~dential Commiss~on for Xabonal Reconstruction To deal wlth the aftermath of 
Mitch's destructron Honduras's president, Carlos Flores, created a National Reconstructlon and 
Recovery Comm~ssron, consistmg of key heads of ministries to coordmate the country's 
irnrnedlate emergency disaster response and to prepare detailea assistance proposals for the 
upcoming Consuitatwe Group meetings ~n Stockhohn in May, 1999 Furthermore, a Natlonal 
Comm~ss~on of the Reconstruction of the Shelter Sector was formed on November 5, 1998 with 
pnncrpal representatives of the followrng organizations - SOPTRAVI, FOSOVT, FONAPROVI, 
AMHON, RAP, CAHDEAP, CICH & INJUPEMP 

It is uncertain what 1s the level of Honduras's actual investments and planned financ~al 
commitments in the shelter and murucipal infiastructure sectors, due to the team's hmited 
presence in the country and its access to the National Reconstructlon Cabinet dunng its short 
v ~ s ~ t  However, it IS clear that the GOH places a hlgh pnonty on the rehab~litat~on and 
reconstructlon of its bas~c infrastructure systems, particularly water supply and samtatlon in rts 
mlddle size crtres The shelter finance system and its pol~cy fiarnework is m cntical need of 
reorganizatron as the housrng deficlt now exceeds 700,000 unlts 

I1 B Ass~stance Role of Internatxonal Donors Among the pnncrpal F I s  workmg m 
Honduras' shelter and mwcipal  infrastructure sectors are the Inter-Amencan Development 
Bank (IDB), the U S Agency for International Development (USAID), and the World Bank 
(WB) The follow~ng summanes thelr revised programs follow~ng hurncane Mitch 

a) IDB - It has approved regionwlde $160 mrllion m new loans for M~tch reconstructlon, 
munlcrpal and social Investment programs and is reprogramming an addltlonal$133 million m 
loans to finance road rehabilitation, energy infiastructure, hosp~tal and schoo 1 reconstructlon, and 
epidem~c control Under rts emergency program to Honduras, ~t wlll provrde $10 rnillron for 
restonng dnnking water servrce rn Teguclgalpa In add~tion, ~t is studving the posslb~l~ties of 
establrshing a 330 mrllion substdy facrlity for resettling of M~tch victims in temporarylpermanent 
sltes, and loan credits It plans to implement a two-phased municrpal rnodern~zation program In 



San Pedro Sub tor 536 rn~llion covenng upgrading of marginal neighborhoods pncatlzatlon of 
solid waste sen ices and rat~onaliz~ng the city s urban groivth 

b) CSAID - Lslng a combmation of Mlsslon and OFDA resources, an emergencv reconstruction 
program mas ln~t~ated after Mitch to repair damaged water supply and dlstnbution svstems In 
ocer 60 locations throughout Honduras Estimated costs of these projects is $2 3 mill~on In 
addition i t  1s financmg the rehabilitation of 4 mun~clpai sanitary sewage s\stems that were 
damaged Cost of this construction is approximately 5230 000 

C) World Bank - It IS making available $100 million for emergency reconstructlon to finance 
new operations In transport, roads, health, and social investment finds Balance of payment 
support is forthcoming also from the World Bank (S36m1llion) and $25 m11llon from the IDB 



I11 4SSESStlEUT OF MAJOR CObSTRAINTS 

I Prmcipal Constramts for Emer~encv Relocation and Shelter Redevelo~ment 

One of the most senous constraints for rapid and cost-eifectli e implementation of emergenck 
relocation programs for Wtch wctims, as for the redeveiopment of satisfactory solutions to meet 
the need for permanent shelter, is the lack of a clear policv framework for assigning financ~al 
and operat~onal respons~b~lities and author~tv In the sector -- as between the national 
goternment municipalities, PVOs and other elements of the pnvate sector and the decentralized 
agencies such as the central~zed national water & sewerage and electnc utilmes that play a key 
facrlitat~ng~cornplementary role in shelter De facto, munic~pal authonties have been obliged to 
assume first-line responsibll~ty in providing a response to Mitch vlctims, but w~thout specific 
emergency authonty or financial resources to allow them to operate effectively Lacking 
effective leadership or support from the central government In this area, the result has been that 
municipalities have had to improvise a great deal accordmg to their own particular financial and 
orgaruzattonal circumstances 

The effectweness of the relief effort has accordmgly been very mixed Leadersh~p at the national 
level is supposed to be provided by the National Reconstruct~on Comrn~ssion and the Public 
Works, Transportation and Hous~ng Secretanat (SOPTRAVI), but these entitles lack depth in the 
shelter sector (SOPTRAVI continues to operate w~thout an Cndersecretary for Housing), and thls 
has so far been reflected In thelr inability to yet develop a coherent and comprehensive shelter 
reconstruct~on strategy at the natlonal level Targeted technical assistance in this area for a 
penod of six-months to a year would be of enormous value In developmg such a strategy and 
establishing a framework to allow the vanous actors that need to participate in shelter 
reconstruction to perform thelr roles wlth greater efficiency 

A second constraint under the current Mitch cnsis is the lack of an adequate pol~cy 
framework for hous~ng finance The tradittonal formal sector housing finance system set up 
dunng the 1950s and 60s - made up of spec~alized savmgs and loans assoctations operating with 
long-term refinancing from a centralized housing bank - virtually collapsed dunng the high- 
inflation 1980s and early 1990s Long-term refinancing for housing loans m Honduras IS 

relatwely scarce, being available to the banlung system only from FONAPROVI and RAP, 
which are gokemment entlties set up to manage the pension resources of public and pnvate 
sector employees, respectively Little or no money is avallable for home mortgage lending any 
other than upper-mlddle and upper lncome families, and what money is avallable IS pnced at 
very hgh Interest rates, currently in the range of 25-30 percent, whch has a dlrect, substantla1 
and negative Impact on houstng affordability The lack of enough housing credit m the 
Honduran market IS a major impediment to the self-help efforts of Mitch victims, especially the 
poorest among them 

A third key constrarnt IS the lack of well-mformed, techn~cally- sound land-use plans to guide 
urban redevelopment Hazard assessments and mapping are being particularly missed, and are 
a factor m slowing the selection of s~tes  for emergency shelter redevelopment To compound the 
lack of rel~able information, mumcipal authontles have In general not been able or willmg to 
adequately enforce whatever zomng regulations may be In pIace, with the w~dely observed result 



bemg that Ion -income squatter famihes are in many places returning to the svact same sltes that 
hake just recentl~ Seen destroyed by the humcane, includi~g on top of landslide matenal and 
along the same nt er embankments that just months earlier iv  ~tnessed such ~ ~ ~ d e s p r e a d  loss o t life 
and propertv U/ lth no resources and virtually no guidance from the public sector, these families 
simply hake no other place to go 

111 B P r i n c ~ ~ a l  Constramts for the Redevelo~rnent of tlunicloal Infrastructure 

As In the case or shelter, a major problem is the lack of clear dehneatlon of responsibilities 
and author~tv, as between the national government, decentralized national asencies such as the 
water authontv, and local governments At best, this situation contnbutes to needless delay In 
developing the plans and initiating the construction that is so urgently needed At worst, cntical 
needs go unmet because spec~fic issues are allowed to fall through the cracks, or the project 
development process is senously d~storted by the interject~on of interagency malnes and 
polit~cal considerations into the decision-making process 

Comprehenswe hvdrologic and engineering data and analys~s are sorely needed to guide 
reconstruction efforts Much effort and money w ~ l l  be wasted ~f local mfrastructure works - 
particularly works such as levees intended to protect local populations From future natural 
hazards - are undertaken w~thout an adequate understandmg of the basin-wide interactions that 
within a hydrological system that can totally negate the effectiveness of local works, or simply 
result In the displacement of a natural hazard from one location to another 

Adequate project management and implementation capactty, lncluding the ab~lity to 
contract and supervlse the private sector, is sorely lachng at both the nat~onal and local 
levels Because a dynamic housing delivery system 1s not flounshmg, key institutions are not 
geared up to respond to the housmg needs sltuatlon some delays to do so may be expected 
Furthermore, without adequate supervisron m the sector both national and local agencles have 
been vlct~mized by unscrupulous operators in both the publ~c and the pnvate sectors 

Clearly, the lack of adequate financial resources a a key impediment to infrastructure 
reconstruction, especially at the mu~llcipal level The disaster has had a huge Impact on the 
current expenditures of local governments, which have had to bear the brunt of emergency re11ef 
services bemg provided to d~splaced populations throughout the country At the same time, local 
revenues have been hard ht, as large numbers of both indiv~duals and busmesses ~n damaged 
areas have found themselves unable to keep up with scheduled tax payments Many businesses 
and properties have been destroyed, whlle others, lncluding such major industries as the banana 
plantations In northern Honduras, face a hlghly uncertam future due to the long-term aftereffects 
of humcane Mltch 



Flnallv we mould draw attention to the lack of capacitv to identify, develop and formulate 
infrastructure ~n,estment projects at the local level as another major rede\elopment 
constraint E ~ e n  ~f resources are available, resources n ~ l l  not flow to the hlghest pnontv uses 
unless the project development and appraisal svstem IS adequate to generate the qualitv of 
lnfomation that 1s needed to gu~de the resource allocat~on process Organ~zat~ons such as 
FL'NDEMC'V are working hard to asslst mun~c~pa l~ t~es  to ot ercome theu deficlenc~es In this 
area but more needs to be done to adequately respond to the emergency nature of th~s  cnsls 

IV PROPOSED RECONSTRUCTION PROGRAM IN HOUSING U D  V U N I C I P a  
13 FRASTRUCTURE FOR HONDURAS 

IV A Re~on~ t ruc t i on  Ob~ectives and Pol~cv Framework 

The Housmg and "ufun~cipal Infrastructure Reconstructron Program described below is mtended 
to prov~de an overall framework to orgmze the response of a vanety of U S Government 
agencies seek~ng to assist Honduras to recover &om the impacts of Hurncane M~tch on that 
nat~on's housmg and ~nfrastructure stocks Wlth almost 50 inches of rainfall between October 27 
and November 1 1998, M~tch resulted in masslve floodmg and landsl~des that are est~mated to 
have destroyed approximately 35,000 homes and senously damaged 50,000 additional housmg 
units Supportmg infrastructure in many c~tres and towns ~ncludmghndges, roads, culverts, 
storm drains, water Znd sewage systems throughout the country also suffered extenslve damage 
or destruction 

The proposals outlmed below are framed in consideration of the follow~ng major pol~cy 
objectrves 

Take immediate actlons to prov~de rap~d relief to families left homeless or those still 
exposed to imminent high nsks due to natural hazards (landslides and flooding), 

Prov~de "gap-filling" assistance to alleviate bottlenecks and prov~de mlsslng resources to 
complement those already avarlable from the GOH, other donors, andlor internat~onal 
PV Os/NGOs, 

Support to mu~llc~palities and other local orgamzations that are on the frontlmes of 
hurncane relief and hazard nutigation work, 

0 Make maxlmum use of existmg USAID programs and institutronal arrangements to 
mlnimrze implementation problems and delays, and 

Take lnitlal steps at the outset of the reconstruction program to minimize policy confl~cts 
w ~ t h  USG long-term interests to ensure that our assistance produces "real, endunng 
progress for the people of Cental Amenca" In the housing and mfiastructure sector this 
would translate into a set of reconstructron actlons that avoids distorting existmg housing 
and munic~pal finance systems Our actlons should seek, wherever possible, to 
strengthen the roles and capab~l~ties of local governments and pnvate sector institutions 



to isork In partnership for achievmg in the mid-long term adequate d e h b e n  of shelter and 
urban jenlces on a sustainable basis Thus our stforts ought to target not only V~tch 
atfected low Income families, whose homes were lost or severelv damaged, but also lav 
the yroundwork for the countrv to attend the long neslected housing deficit problem 

The proposed Sector Reconstruct~on Program should consider the following five (5) principal 
components 

Propram Comoonent Prooosed Funding Levels 
(US$ millions) 

Expanded Municipal Infrastructure & 
Hazard Mitigation Program 40-80 

Emergency Sites and Services Grants 
For Relocation Of Homeless Famihes 

Complementary Off-Site Infrastructure 
Servlces 

Revolvmg Home Improvement Loan Fund for 
Mitch Victims & Low-Income Families 

Technical 4ss1stance 

Total 

Component 1 Munlcl~al  Infrastructure & Hazard Mitwahon This is an extension of 
USAID/Honduras' ongomg support to a number of mun~cipallt~es that are undertalung reforms 
to enhance citizen participation, strengthen financial administration and improve the quality of 
urban servtces USAID has provlded grants for the construction of necessary urban 
infrastructure in such munlcipalities, with construction design and supervision provided by a 
special unit of FHIS, and wlthin the context of a financial program des~gned to assure cost 
recovery by the munic~pal grantee 

In response to the damage caused by hurncane Mltch, the proposed expanded program would 
provide USAID with addrtlonal resources to carry forward thls work, and allow it td expand 
coverage to mclude disaster preparedness, emergency hazard mrtigation activities that are 
suitable for implementation at the muc ipa l  level, such as, for example, local dredging and 
construction of levees, repalr and cleamng of exlstlng water, sanitary and storm drainage 
systems, new mfrastructure improvements to support housing reconstruction requirements, etc 

9 



Component 2 Permanent Reiocat~on S~tes  & Serwce Grants IS deslsned to complement the 
ongolng ccork or GOH and municipal agencles other donors lntemattonal and domestic \GOs 
and the other C S  AID programs descnbed abote In proc~ding dtrect near-tern assistance to the 
ierv poorest of the poor who are presently homeless or in ~mrnedlate danger ofbecom~ng 
homeless 

In the davs lmmed~ately followng Mitch, about 285,000 people were forced to seek emergencv 
shelter Almost three months later, approximately 30,000 peopie without financ~al means and 
w~ th  nowhere else to go are st111 left In emergency publtc shelters throughout Honduras Clanv 
of these shelters are rapidly converted publlc schools that need to be evacuated to allow the nev, 
school year to begin on time on February 15,1999 

W~th  asslstance From the Organ~zat~on for Internat~onal M~gration (OIM) and OFDA, the GOH 
of Honduras IS building emergency shelter complexes 'macro-albergues' ) to provlde a 
trans~tional solut~on dunng the next year wh~le more permanent housing IS provided for this 
hard-core group of essentially destitute hurncane v ~ c t ~ m s  

Added to this group, a perhaps similar number of people IS expected to become homeless In the 
near hture, elther as a result of mandatory removal from sltes that are tn imminent danger of 
landsl~des or floodmg, or as new vlctlms are created by the onset of the coming May-November 
rainy season among fam~lles that are not removed from unstable areas in tlme The majonty of 
these people who continue to live in hlgh-nsk areas which were made more unstable by 
Humcane Mitch, are extremely poor 

Some of these people wlll be prov~ded wlth a permanent houslng solutlon through NGO or other 
donor-financed programs dunng the next several months However, lt 1s est~mated that as many 
as 10,000 famllles w ~ l l  not have found another permanent solut~on w~thln a four- to six-month 
tune frame and there IS a slgmficant danger that these may or could become permanently 
dependent on "transitional" barracks-type housmg w ~ t h  shared amenities unless an alternative 
solution is found Exuenence with such "trans~tsltlonal" solutions in other countnes follow~ng 
slrnllar disasters polnts to the dangers of lncreaslng dependency, deteriorating samtary and soc~al 
cond~tions, high cnme rates and a potential for wolent pol~t~cal  action from peopie who are 
forced for lack of any v~able altematwes to live in overcrowded barracks for more than just a 
very bnef penod of time 

Most of the people who will be going into these barracks, or "macro-albergues", had only very 
rudimentary housing pnor to the hurncane, m many if not most cases, wlthout even havmg had 
title to the land they occup~ed Specific interviews conducted w ~ t h  occupants of temporary 
shelters, and pnor expenence m other countnes both ind~cate that what such fam111es seek most 
tn these circumstances IS just the opportunity to have secure possession of a small plece of land 
tn a safe place not too far from work -- provided w ~ t h  very basic water and sanitary services lf 
posslble -- where they can gradually bu~ld out the~r own shelter over time, accordmg to the~r  own 
lndiv~dual needs and financial capab~lities 



In order to etfecti~ el\ counter the othenvlse verv real threat of  lnstltutlonallzlng a permanent 
barracks populatlon In Honduras - especially the capltai c1t.c of Tegucigalpa that has the largest 
number of homeless and the greatest population at extreme rlsk from renened landslides and 
floods dunng the upcoming rainy season - the Interaeencv Task Force on Housing and 
LIunicl~al [ntrastructure recommends hnding an emergencv sltes and sen Ices Droaam to be 
tlghtlv-focused on the ug to 10,000 familles who may still be homeless and and other Families 
\ulnerable to new Ilte-threatening disasters wlthin the nevt sly-nine months time kame This 
populatlon v, hlch LS self-l~mltlng and can be very prec~sely defined, lncludes 

famihes who wdl, for lack of any better alternatne be forced w~thln approx~mately the 
next month to move into the transitional barracks, or macro-albergues whlch are 
currently under construction, 

farnilles who will be requlred by munlclpal authontles to abandon thelr homes some tlme 
dunng the next 3-4 months before the onset of the next ralny season, because they are 
located in hazardous locations, and 

families who are m~ssed by preventwe actlons such as descnbed above, and who become 
new victrms of landslides or floodlng with the onset of the new ralny season 

Given the extreme poverty of thls narrowly-delimited target group and the urgency of their 
phght, ~t is recommended that USAID organlze a program to facilitate their access to a 
mmlmally-serviced plot, with clear tltle and less subject to natural drsasters, as soon as possible 
but not later than withm the nevt 6-12 months The typical package to be provided as a grant to 
the famrhes falling Into one or the other of the categones prev~ously descnbed would mclude the 
following, and is estimated to cost between $1,400-2,000 dependlng pnnclpally on locat~on, w ~ t h  
Tegucigalpa havmg the hlghest land pnces and most difficult and expensive cond~tions for 
urbanization 

Sites & Services Com~onent Est~mated Cost 
(US$) 

- 6 m x 12 m plot, plus access, 150-750 
- Water & baslc sanitary connecbon 750 
- Concrete slab, 20 m2 250 
- Matenals package for walls & roof - 250 

Total 1,400-2,000 

The most raprd and flexlble way of orgmzmg the dellverv of m~nlrnallv-serviced sites to t h s  
relatively small group of perhaps 10,000 extremely ind~gent hurncane victlrns IS to issue non- 
transferable vouchers or certificates to them whlch can be endorsed by them to any pre-qualified 
developerihousing NGO of their cho~ce in exchange for delivery of a slte at their preferred 
locatlon A financial entltylhnd admlrustrator, perhaps the same foundation that could be set up 
to manage the revolvlng home improvement loan h d  descnbed above, would recelve endorsed 
certificates from developers/housmg NGOs and other qualified "demand orgmzers", venfy the 
authenticity of the certificates agalnst a master list of beneficianes, inspect the serv~ced slte 
chosen by each group of beneficianes to make sure that rninmum standard conditions are met, 



and d~sbursz L S AID grant funds to reimburse the det eloper on deliverv and transter o t title ot 
the serv~ced lot to the beneficrary 

Beneficlanes ha t~ng  - the financ~al means to do so would also be elmble for a home ~ m ~ r o ~  ement 
loan to allow them to enlarge or improve on the bas~c solution made at  allable to them through - 
the t SAID smergencv grant program Alternatnely, beneficlanes would also be entitled to 
applv the~r \ ouc her tou ards the purchase of a slightly larger more finished dcc ellmg that 
prot Ides affordable complementary long-term financ~ng to allow some of these families to 
acquire more than just the minunurn servlced slte solut~on ~f they can afford it 

Ctilizmg the voucher svstern w ~ l l  allow the Honduran for-profit and not-for-profit pnvate sector 
to partlclpate fully rn the acqulsrtion of sutable pnvate land and the debelopment of adequate 
minimum solutions for t h~s  espec~ally hard h ~ t  group of hurncane vrctims Equally Important, 
this system ensures maximum cho~ce to beneficrary familres to choose thelr preferred locatron of 
their future home In contrast wrth large-scale projects bu11t by the publ~c sector to provrde 
un~form permanent housmg to t h ~ s  populat~on a demand- and market-dnven ap~roach to 
selecting sltes and provid~ng solut~ons IS much more l~kely to result In the development of 
smaller but more stable cornmumttes, better located to s u ~ t  mdrvrdual farn~lres' needs wlth regard 
to eamng their l~velihood, and more flex~ble in terms of prov~d~ng a range of alternative 
soIutions pnced according to ~ndlvidual tastes and rncomes 

If the grant program IS focused stnctly on the target populations defined above, ident~ficat~on of 
beneficlanes will be a straight forward matter that, unlike other programs being developed by 
some intemat~onal NGOs and other donors, IS not likely to d~stort the reconstructlon process by 
contributing to the formation of unreal~stic and unaffordable expectations among humcane 
vlctlms A maxlmurn of flexibrlity and speed of response w~ l l  be made poss~ble by allowlng the 
partrcrpatlon of a large number of pnvate NGOs and developers who can produce a w ~ d e  vanety 
of smaller and more d~verse projects to more closely meet the varymg needs of different 
subgroups of beneficranes 

The proposed sites and servlces approach IS also l~kely to cost s~gruficantly less than major new 
developments In outlymg areas ~ f ,  as is expected, smaller-scale developments can be undertaken 
w~thin easy reach of exlstmg truck lmes (water & sarutory) and w~ l l  not require major off-s~te 
extensrons of water and sewer lines 

Component 3 Com~lernentarv Off-Site Infrastructure wrll most l~kely be required in 
assisting in the provlslon of permanent housmg sltes for the approximately 10,000 homeless 
families To bnng water and sarutary semces to the selected sites to be developed Into 
urban~zed lots, it IS est~mated that an addional level of grant assistance may be requ~red, In some 
cases, may be required for off-site rnfrastructure expansions andlor improvements to be built 
For example, it IS known that the two sites owned by the Munrci~al~tv of Teguc~ea l~a  that are 
being considered for emergency development (El Ingles and Las Trancas), both w11l need 
substantla1 off-srte mvestments to complete access roads and prowde the sltes wrth water, sewer 
and electnc~ty connections Both sites together would cost about 96 mlllron for off-site 
infrastructure, and would prov~de approximately 4,000 solutions at an add~t~onal onsrte 
mfiastructure cost of about $1,000 per lot 



O ~ t i o n  Ths Task Force recommends that the LSAID M s s ~ o n  consider requesting tor the Corps 
of Eng1nee.s to perrorm a qutck waluat~on of alternatl~ e sen age treatment optlons to d l e ~  late 
the posstble negt l \  e snt tronmental Impacts of ut~lizlng the unoccupied b K T E \ l P  hous~ng 
de\e]opment at C~udad Clateo on the outsk~rts of Teguc~galpd Three thousand nvo hundred 
small 0 1 md 2 bedroom units aere finished almost s ~ u  \ears ago bv thls government 
emplovees penslon fund and have been left unsold and emprv for a number of reasons m.cludlng 
alledged mdlteasance but pnnclpallv because of the slte s locat~on aboce a potable aater 
resenolr called Los Laureles and objections raised by local env~ronmental actlon groups 
[ f a  sound technical solution can be found -- perhaps m o l t  Ing the construction of a small 
seuage treatment pIant ons~te and plping the treated effluent to a point below the nater resercolr 
-- it 1s l~kelv In clew ot the dire emergency brought on bv Clltch, that solutions can also be 
found for the legal financ~al and polltical aspects of the problem 

Thousands of empty housmg units at C tudad Mateo 

This mlght be a way to very rapidly accommodate 3,200 homeless families at a cost probably 
less than S 1 million in incremental investments for the above-mentioned sewage treatment 
system JXJLTEMP has another large, unsold project in San Pedro Suia, and IMPREMA (the 
teachers pension fund) has another in Tegucigalpa, both of wh~ch should also be invest~gated 
quicklv to determine if they can be brought into a rapid response solution for low-income 
farnllies w~thin the next few months 

Flnally, the sites and servlces alternative recommended bv the Task Force as another optlon for 
prowding a mirumurn solution to low-income families is also ltkely to require some support in 
the form of financing for off-site infrastructure It is difficult to estimate how much wlll be 
needed until we can develop a better estimate of how large the sites and serwces component w ~ l l  
be, and what suitable locations in Tegucigalpa and in other crtles wdl be brought forth for 
development by market forces It is expected that off-site mfrastructure development needs for 
this optlon will be relatively small -- because the sites are likely to be located in closer proximity 
to euistmg water and sewer mains and because the s~ tes  wlll themselves be relatively small 
Rather than det eloping two to four thousand unlts at a single s~te,  as would be the case with 
either of the two other options clted above, the pnvate market ts more likely to bnng foward 
sites in the 100-200 unit size range, interspersed among other already developed and occupied 
sltes Still some provlslon for off-site infrastructure extensions must be made even if thls 
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becomes Lhe predominant solutlon type Anv excess iunds not expended on complementan otf- 
site infrastructure can be added to the revolting home Improc ement loan fund ~f necessan after 
a two- to three bear penod 

Component 4 R e + o l % ~ n ~  Home Imorovement Loan Fund would through a local grant or 
cooperative agreement provide resources for onlendmg to cred~t unlons cred~t bGOs and other 
suitable financial intermedlanes who have a demonstrated capability to sene  low-income 
families in selected areas of the country Retolvlng loans to these specialized lntermedianes 
would be provided by the grantee at positive real rates of interest and for a three-to-five vear loan 
penod In an effort to leverage add~tional funding for these spec~alized ~nterrned~anes from 
comrnerc~al banks and other formal sector finmclal lnstltuttons (nsk-sharing), the grantee would 
accept the subordinat~on of ~ t s  loans w ~ t h  respect to other funds obtained from comrnerctal 
sources Particlpatlng interrned~anes would then be required to on-lend a multiple of the LSXZD 
hnds  to low-tncume famihes requinng credit for shelter repairs, expansions or improvements, 
wlth that multiple perhaps growlng over time 

Home improvement loans will be provlded to low-income borrowers without regard to tenure 
status and wtth non-mortgage forms of secunty when necessary Loans will not be available for 
families residing in areas designated as hgh-nsk by municipal authonties, but would otherwise 
be available to Mitch victims as well as other low-income familres requlnng access to credlt on 
non-subsid~zed terms Flrst-tune borrowers would be Ilmlted to a maximum of somethmg llke 
the equivalent of USSSOO to be repatd in not more than two years Borrowers successfully 
repaying first-time loans would become ehgible for progressively larger amounts and longer 
repayment penods, at the d~scretlon of the specialized lender in accordance wlth their own 
established credtt polmes and practrces Home improvements undertaken to improve the 
physlcal safety, sanitary conditions andlor mcome-generating capaclty of low-income dwellmgs 
would be specifically targeted 

The demand for small, short-term, revolving home improvement loans by low-income famll~es in 
Honduras 1s expected to far exceed the resource levels recommended for the proposed USAID 
grant 4s  noted above, Humcane Mitch IS estimated to have destroyed 35,000 homes in 
Honduras, and to have caused s ~ p f i c a n t  damage to some 50,000 other dweli~ngs These 
numbers are 1n addition to a pre-ex~sting housrng deficlt estimated at some 700,000 u t s ,  
generated largely by masslve overcrowding and the widespread prevalence of substandard 
construction In low-income commwtres throughout the country The availability of USALD 
hnds  to cred~t umons, credit NGOs and other lenders serwng low-income commutles  will 
make it posslble for famlies to make urgent repairs that are necessary to recover from Mitch, 
and gradually Improve the safety, healthhlness and quality of their homes in accordance to thex 
indrvtdual needs and financial capabtlities 

Adequately meeting the long-term needs of all low-mcome famil~es in Honduras will, however, 
requlre that formal sector financial institutions mcreasin~lv Dart~cmate in this market, either as 
dlrect lenders, or, more likely, as sources of finance for speclal~zed tntermedianes that are able to 
extend and recover small loans at low cost It will therefore be necessary from the outset to 
emphasize mechanisms, such as descnbed above, that are able to leverage mcreaslng amounts of 
pnvate commercial funding for thls sector and to ensure sustamable long-term recovery 



Properiv managed the SSO rnilllon proposed CSAID grant mould sene  to c~pttallze a permanent 
and g o s l n g  retolx mg fund to help meet the needs of Mltch t lctlms and other low-mcome 
Honduran farnihes [n t lew of the desired permanence of the home lmproternent loan fund ~t IS 

recommended that a special-purpose foundat~on or a fiduc~arv trust be established to serve as the 
USAID grantee 4s shown bv the Municlpal~ty of San Pedro Sula In organizing ~ t s  response to 
Mltch, tt 1s posstble to organize a pnvate foundat~on evped~tlously when necessarv As 
compared to the other ev~sting option of establishing a cooperative agreement %lth a slngle hGO 
to manage the LS AID grant funds, organizing a special-purpose foundation would allow for 
much broader participation of a vanety of inst~tutions able to contnbute to the development of 
home improt ement cred~ts for low-income families in Honduras, and reduce the exposure of the 
program to potential mismanagement or d~sruption ansing from a change In the particular 
circumstances of any single organizat~on Spec~alized housmg NGOs, as me11 as credit \GOs, 
banks and other pnvate and public sector organizations would, of course be encouraged to join 
and participate In providing pol~cy d~rection and oversight for the management of the proposed 
foundation 

Component 5 Technical Assistance Finally, lt is proposed that adequate provisions be made 
to support technical assistance and traimng for vanous groups who w11l be asked to make a 
contribution to the emergency reconstruction program This t e chca l  assistance and trairung has 
not yet been scoped out in detail at thls stage However, we antxipate that it w11l need at 
mimmum to include the following elements 

TA to cred~t unlons and credit NGOs in adapting their current loan instruments and polic~es 
to lending for progressrve housing construction and lrnprovement For example, entenng 
into this market may requlre mlcro-enterpnse lenders to sl~ghtly extend the recuperation 
penod of their loans, up to two or three years, and this would, In an unstable mflationary 
environment, justify their use of some hnd  of graduated or indexed payment system that they 
may not have used yet Principal supported would be recommended through RUDO/G ENV 
SUM contract m e c h a s m  

TA to rnunic~palit~es - is recommended in the short term in two pnmary areas - 
(1) disaster preparedness (civil orgamzation) and (2) flood mit~gatron action plans 
In the mid-term local and regional (watershed) land-use p l m n g ,  mvestment project analysrs 
and the design of appropnate incentwes and drsincentives to indirectly mfluence pnvate 
sector development activities in housing and employment are cntical 

TA for national ~ o l i c v  dialoeue, ~t may well be productive for USAID to sponsor a senes of 
policy studres m the area of housmg finance and infrastructure-urban land markets m 
Honduras, to provtde guidance for addressing the more mtractable structural factors that have 
so far and other areas thwarted efforts to develop a large-scale and inclusive housing finance 
system Key issues mclude 

s The role of publ~c sector borrowing tn distorting the term structure of Interest 
rates and In crowding out pnvate sector demand, 

3 financial market liberalization to allow the more w~despread use of more 
fleuble and mflation-tolerant savlngs and lending mstruments, 

3 development of contractual savings ~nstitutions able to support a national or 



regonal secondary home mortgage market 
;1 risk factors affecting costs and factors iimltlng competitron In the Honduran 

financ~al markets 

Technlca1,Managernent Suuport to Honduras Mlss~on To assist the Mission injump- 
startlng the d e ~  eiopment of s~ tes  and semce lots, any actlvlties related to off-site 
infrastructure senlces, and follow-on home improvement loan actlkities both G / E W  LT and 
the RL'DOK 4 offices offer to asslst In preparing related operational program designs, 
contract preparations, evaiuatlon of housmg proposals from developen,UGOs, monitonng of 
construction supervlsloniproJect completions and delnerv of finlshed lots (s~tes and serwces) 
to benefictanes 



PRI\(CIPIL c o c l p o ~ E V r S  OF THE LSaiDNONDCKIS EVERGEYCY HOCSIhG PROGRAM I 
I 

Component 

I 
Serv~ced Lots 

I1 
Complementary 
Off-site M a -  
structure 

Term Home 
Improvement 
Loans 

IV Technical 
Ass~stance 

V Expanded 
Municipal 
Infia-structure 
& Hazard 
Mitigat~on 
Program 

Elements 

1 150 v2 lots 
2 Mm servlces 
3 20m2 slab 
4 Materials 
package Social 
ln fiastruc ture 
(e g schools) 

W~ll  vary 
relatively 
insignificant for 
close-~n locations 

1 Organization 
& hatnlng 

2 Partial hnding 
3 Partla1 support 

for guaranty 
fund 

1 TA for 
tnstitutional 
development, e g 
self-regulation, 
savmgs mgmt , 
guaranty pool 
2 Product 
development, e g 
graduated 
payments 
3 Regulatory 
reform 
W111 vary by 
munic~pality & 
site 

Estmated C nlt Cost 
C S% 

Total Up to S2 000 
grant evidenced by 
certificates 

W~ll vary, GOH 
agencies expected to 
contnbute, grants for 
rnunlclpallhes 

US$300-500 for up to 
two years at market 
rates 

Will vary, generally 
requinng grants for 
affected munlclpahhes 

Inhll~ng among 
dtsplaced and at-nsk 
populat~ons (approx 
30 000 m albergues 
plus at-nsk populat~on 
less other funded 
commttments, 
provlslon for 10,000 
solutions at $2 000 
each) 

as above 

Mitch darnnificados 
and low-income 
population at large 

Low-income urban 
populat~on through 
specialized mmo- 
credtt organlzahons & 
financial inshtunons 

I 
U S - Honduras Ll~tch i 
Foundatlon or su~table 
housmg VGO 

I 

Appropnate GOH or 
munic~pal agencies 

1 Credit unions 
2 Micro-enterprise 

lenders 

1 NGOs(e g 
ASEPADE, 
FUNADEH, ODEF, 
COVELO, FINCA, 
etc ) 
2 Commercial banks 



\. IMPLEFIE\T \TION STRATEGY 

Institutional and Clana~ernent Cons~derat~ons 

4s Lvas pret iouslv mdlcated a pnnc~pal policv objectne guldlng the development of an 
lmplementatlon strategy for the Mitch reconstruction program in Honduras 1s to build on evisting 
C S U D  Vlsslon programs as much as possible and othemlse ensure that 3 evcept perhaps in the 
bery short term 3 the addit~onal burden on Mission management and resources IS kept to an 
absolute m~nirnurn 

Thus, ~t has been recommended that Component 1, Mun~cipal Infrastructure and Hazard 
Mitigation be conce~ved of as largely an extension of the Mission's ongolng municipal 
infrastructure development actititles, whlch are being implemented as part of ~ t s  broader 
democracv and decentralization program W ~ t h  the evceptlon of the proposed the hazard 
mrtigat~on sub-component, munlc~pal infrastructure development activ~ties w1l1 expand In 
number and dollar value but not in nature, and can be Implemented through exlsting agencies, 
1 e , the municipalities, FHIS, A W O N  and F U N D E W  It may be necessary to recrult 
additlonal host country engmeenng and construction management specialists to assist in the 
implementatlon of an expanded program, but additional direct hlre staff will probably not be 
necessary 

The proposed hazard mltigatlon component would build on eusting in-country Corps of 
Engmeers staff resources, supported by short-term spec~alists from the Corps of Engineers, 
USGS, OFDA, RUDO and HUDEEMA brought in on short-term assignments Again, 
management of the proposed program should not require any permanent expansion in direct hrre 
staff, though some additlonal local support may be requ~red Collaborating entltles for t h ~ s  
program will include the National Resources Secretanat at the natronal level, and individual 
munlcrpalltles and FUNDEMUN at the local level 

The recommended approach for the lmplementatlon of Components 2 , 3  and 4 (Revolvmg Home 
Improvement Loan Fund, Emergency Sltes and Serwces Grants and Complementary Offsite 
Infrastructure, respectively) IS the orgatmation of pnvate, not-for-profit Honduran foundation to 
serve as grantee and provide ongoing coordmatlon and management as requlred As has been 
demonstrated In San Pedro Sula, where the munlc~pality chose to establish a new foundation as a 
behlcle for implementmg ~ t s  emergency housing program, it IS possible to organlze such an 
entrty under Honduran law without undue restnctlons or delays 

Membership in the proposed U S -Honduras Mitch Foundat~on could Include entltles such as the 
followmg, for example, among others 

LSAID 
ILVHON 
Fundaclon Covelo 
FACACH 
PRIMHUR 
CHF 
AHIBA 



The hnctions ot the foundat~on would Include 

In the short run, ocerslght and disbursement ot the proposed Emergency Sltes and 
Serwces Grants and assoc~ated Complementarv Offs~te Infrastructure programs 
u t ~ l ~ z ~ n g  the mechan~sms that &ere described In Chapter 4 and 

On a contmulng bas~s, managmg the (second-ston) financing operations requxed to 
channel recover and continually recycle US AID yrant resources through a network 
of credit unions, micro-finance NGOs and other specral~zed mtermedianes to prov~de 
partial funding for a gowing portfoho of ret olc ing home ~mproc ement loans for 
iL11tch vlctlrns and other low-~ncome fam~hes throughout Honduras 

In carrymg out ~ t s  hnct~ons,  it would be expected that the proposed foundatron entity would 
contract the services of reputable pnvate financ~al instltutlons such as RAP or one of the large 
commercial banks to hold hnds, asslst with record keepmg, and mamtaln the necessary financral 
controls to ensure honest and effic~ent financial admin~strat~on of the resources entrusted to the 
proposed foundat~on The schematrc diagram presented below ~llustrates the simplicrty of the 
proposed lrnplementation arrangements 

Hodmas-USA. 
Mftch Foundation 

Low l n m c  Famhcs m 

I I 
4 C 

Organ~zat iona l  Schem atlc tor Implementation o f  Honduras Shelter Program 

mtdl Vldlnv I 

The establ~shment of a new, specialized foundation was recommended for the following 
reasons 

the foundat~on would be and be perceived to be a Honduran ~nstltutlon, 

Bank Trust Dept 

Loam 

C ommaaal 0 anks Credit Urnons & 
& Houstng NGOs M m o  Lmdas I 

f 



the toundation would be less likelv to encounter conflicts-ot-mterest p rec~ss l~  
because l t  would be set up as a special purpose entity with a narro~ly-detined bet of 
tunctlons organ~zation of the foundation can be more flex~ble and inclusi\e ensunne w 

the participation of all the nght Honduran organlzatlons in poiicv development and 
program oversrght and management, and 

JS a d ~ t  erse and independent entitv able to adapt ~ t s  structure and membership In a 
changng entironment In response to lts speciahzed hnctlons and needs, the 
foundat~on is less likely to be subject to bemg permanently affected by 
organizat~onal or financ~al problems outside of lts own structure or outside of 
Honduras itself A strong and qualified NGO can not provide the same assurances 
that it wrll remain strong and quahfied lndefinltely into the future, and could 
conce~tably easily be affected by problems anslng elsewhere among ~ t s  lntemat~onal 
affiliates or parent 

Other alternatives to establ~shng the proposed foundation could include (1) establlshlng a 
diduclary trust arrangement with a Hondurean financial entlty, (2) entenng into a 
cooperative agreement wlth a qualified internat~onal housmg N W  wlth a track record m the 
management of low-cost emergency housmg programs overseas, or (3) a combmation of the 
above to management particular components of the recommended shelter program 



Immediate \cut Steps 

The three most cntical steps that need to be taken to mot? forward rapldlv wrth the proposed 
Mtch reconstruction program are 

1 [ n ~ p  lement an agreement w ~ t h  the L SGSiCorps o t Engmeers et en ~f only on an 
~nterim baas unt~l a longer-tern agreement can be structured once supplemental 
fundmg levels are known T~me-cntlcal actlvitles needing support from these nvo 
agencles ~nclude 

Completing key watershed management stud~es and flood rnitlgatlon plans as 
it ell as hazard assessments and slte maps for mu~llc~palit~es that have 
identified populat~ons livlng in h~gh  nsk hazardous &eas A recent 
preliminary estimate for Teguc~galpa, conducted by the Plannlng Office of the 
Mun~clpal~ty w ~ t h  the assistance of one of the Interagency Task Force 
consult-ants,mdicates that about 1,270 occupled housing units 1n the capital 
clty are In areas of extreme nsk and that as many as 4,000 unlts (and the 
famrlies that occupy them) are at either an extreme or a hlgh nsk Clearly, ~t IS 

v~tal to complete and further refine these estmates so that appropnate 
preventive measures can be taken before the onset of the next rainy season m 
May 

It IS lrnportant to make a decision to proceed or not on evaluating possible use 
of two ex~sting housmg projects We believe it to be cntlcal for the Corps of 
Engmeers to contribute to the preparation of an Environmental and Financ~al 
Appraisal of the INJUPEMP and IMPREMA houslng projects m Teguc~galpa 
The former IS a project (also known as Ciudad Mateo which contains 
approximately 4,000 virtually completed housmg units, ~ncluding onslte water, 
sanltary and electncal mfiastructure, that have been sittlng unsold and empty 
for somethmg like 5 or 6 years 

The onginal issue apparently blockmg sale and occupancy of these units (which 
include 3,200 Abasic@ w t s  and some 800 units obviously mtended for a middle- 
or upper-middle class market) was apparently thelr location The slte of Cmdad 
Mateo IS In the watershed of the Guasenque Rlver, and at a point Iocated about 2 
km above the Los Laureles potable water resenor Clearly, there IS an implic~t 
env~ronmental health nsk ~f sewage &om thls development were allowed to 
contaminate an important source of potable water for the clty However, there may 
well exlst techcal ly  and fmanc~ally acceptable engineenng solutions to counter 
this potential environmental threat For example, rt might well be possible to 
install a small pnmary treatment plant at the site, and then to pipe the treated 
effluent for disposal into the Guasenque Bver at a point below the Los Laureles 
reservoir In the extreme emergency conditions currently belng faced by Mrtch 
vlctlms In Tegucigalpa today, it is certainly worth a rapid assessment C which, it 
has been est~mated, could be completed by a team of 4 Corps of Englneers 



speclalists In about one Reek C to determine ~t Jn ent~ronmentallv sound solutlon 
can be found whlch would make these baslc units rapldly at allable for occupancv 
bv homeless farnilles 

Debeloping a strategy for maklng the !NJLTPE\IP project atallable for relocat~on 
of l f ~ t c h  vlctims assummg that an acceptable enymeenng solution is found 
nould also require the servlces of a financial adt lsor to assist the Government of 
Honduras INJLTEMP and the budders In worklne out an acceptable financ~al 

w 

arrangement to allow these units to be made at ailable rapidly . 
The IMPREMA slte 1s located a M e  closer to the center of Tegucigalpa, also 
along the banks of the Guasenque Rwer Here, about 2,000 modest dwellmg unlts 
built by the teacher=s pensron hnd  also stand empty and unsold It 1s not clear 
whether these unlts could be safely occup~ed, as the nver banks at the site Rere 
evtenswely scoured by the M~tch floodwaters and a major retention structure was 
badly damaged However, this is an Issue that Corps of Engineers special~sts could 
quickly evaluate, perhaps pointing towards a solution that would bnng an 
add~tional large number of homes rap~dly onto the market 

2 Organize U S Honduras Mitch Foundat~on 

As has been mdicated above, there are many reasons for preferring a special-purpose 
pnvate foundation as the vehlcle for ~mplement~ng the proposed Emergency S~tes  and 
Services Grants program, and the complementary Revolving Home Improvement Loan 
Fund The organization and legal establishment of the foundation requires that a dec~s~on  
be made, so that the legal and orgmzatronal development work of actually bnnging ~t Into 
being can proceed 

3 Develop detailed organtzational and implementation plans for 

Emergency S~tes  and Services Grants program, includmg Complementary 
Offs~te Infrastructure development, as needed 
Revolvmg Home Improvement Loan Fund 

Hav~ng selected a vehcle for implementatron of these proposed reconstruction program 
components, the loprcal next urgent step becomes that of developmg deta~led 
mplementat~on plans for each Consultants who partlc~pated m the Interagency Task 
Force for Housmg and Municipal Infrastructure in Honduras have already prepared some 
prelrm~nary proposals for orgamzing the implementat~on effort operatronally, and these 
matenals wrll be made available under separate cover at the appropnate time 



t I ESTIMATED BUDGET 

As has been pre\ ~ously Indicated In m o u s  areas of this report the proposed shelter and 
municipal mfrastructure program would consist of the 5 mam components ldent~fied 
below listed In order of the size of the proposed financ~al commitment bv the C S 
Goc ernment to each 

Program Com~onent 

1 Expanded CIunlc~pal Infrastructure & 
Hazard M~tlgat~on Program 

2 Re~ioli lng Home Improvement Loan Fund for 
Mitch V Ictrrns & Low-Income Famllres 

3 Emergency S~tes  and Servlces Grants 

4 Complementary Offslte Servlces 

5 Technical Asststance 

Prouosed Fundmg Level 

CSS.50-S80 million 

S25-50 

320 

$5-10 

55-10 

Total USS95- 170 mlllion 

In the mew of the Interagency Task Force, the appropnate level of hndlng for the 
proposed program in Honduras IS the hlgher figure of S 170 m~lllon The denvation of the 
components of thls estlmate and ~ t s  justification are descnbed below If budgetary 
constramts lrmrtmg the srze of the supplemental appropnatlon finally approved by 
Congress were to put thls figure out of reach, we would then propose a proportronal 
reduction In all of the proposed program components except for the Emergency Srtes and 
Serv~ces Grants whrch need to rernam close to the proposed $20 mllllon hndlng level in 
order to achleve the requ~red Impact 

Comuonent 1 Exuanded Mu~uciual Infrastructure & Hazard Mitreatlon Program 

The estmated funding requirement for t h s  program component IS denved from USAID 
M~ssron estlrnates presented to the LAC Bureau In the context of developmg the 
supplemental appropnatlons request In that presentatron, the Misston ldentrfied 
~nfiastructure reconstruction and expansion needs totallmg approximately $60 m~lllon To 
thls amount has been added another $20 rnllllon whlch would be made avadable to 
support hazard ~dentificatlon, hazard rnltigation and dlsaster preparedness actlvtties 
throughout the most seriously threatened reglons of the country 

Comuonent 2 Revoivine Home Imurovement Loan Fund 

Potential demand for small home improvement loans ongmates from the following groups 
of low-~ncorne famihes 



;1 LIltch tlctims (35,000 destroved - 50 000 damaged) 
unlts 

b Housing defic~t (overcrowded/substandard -700 00 unrrs) Total 785,000 

Effectr~e annual demand for loans dunng the next few \ears wlll ob\~ouslv be a subset of 
the abobe tc hlch can not be measured preciselv before the program enters into operation 
Howeter, the follow~ng operatmg assurnptlons proctde the basis for a prelimmary 
estlmate 

Average loan slze 

Equals, annual loan volume 

Total borrowers 

5500 

$58 mlll~on (approx ) 

Cornuonent 3 Emercencv Sltes & Serv~ces Grants 

A similar approach can be taken m estlmatmg the need for emergency sltes and servlces 
grants We begin by estlmatlng the total number of very low-income farn~lles needmg 
emergency relocat~on, as follows 

a 30,000 people in macro-albergues@, at 4 people per 
famlly, assurnmg hlgher proportron of smgle 
women, slngle mothers with chldren, and elderly 
than population at large 7,500 

b 30,000 people to be relocated from hazardous sttes 
throughout the country, at 5 per famllyl 6,000 

c 10,000 new flood vlctlms from 1999 ramy season 2.000 
Total 15.500 families 

A s~gnlficant number of these 15,500 familes w ~ l l  be provided w ~ t h  an emergency 
solutlon of some kmd or another through one of the other emergency housing programs 
bemg supported by the GOH andlor other donors It 1s hard to say how many umts will be 
made ava~lable through these other programs dunng the next SIX months, but we believe 

I Vote that a recent esnmate by the Munic~pality of Teguc~gaipa, clted above mdicates 4,000 
farmlies (approx 20 000 people) at h g h  nsk m Teguclgaipa alone 



an opt~mistlc zstlmate would not exceed 5 500 If so th~s leates approvlmatelv 10 r300 
berv 10%-rncomz fam~lies n~thout a permanent solutlon nrth~n this t~metrame At 5 2  000 
per sen lcrd site (a consenatlte est~mate), this means that the est~rnated unmet need could 
be met V, rth a 570 mrllion program, it the proposed sltes and servlces approach IS adopted 

Component 1 Comulementarv Off-Site Serv~ces 

The fundmy reqiurement for thls component IS based on the high probab~litv that bas~c 
off-s~te utilit~es mamlv sanltary and water collector trucl\lmes plus electncity and road 
access to potential sltes and servlce projects, yet undertermmed or not selected at this tme  
may requlre sign~ficant resources In the case of two sltes exammed bv the C SGS and 
USACE In Tegucigalpa (El Ingles and Las Trancas), the estimated off-site costs for both 
was approximately S6 m ~ l l ~ o n  Gwen the number of rnun~crpal~tles requlnng emergency 
sltes and senlce lots (8-lo), the range of funding for this component was determined 
between S5- LO m~llion 

Component 5 Technical Ass~stance and Coo~erat~on 

The level of fundmg for thls component was determined on the basis of the respectlve 
planning figures of both USA.ID7s Office of ReglonaI Urban Development Programs 
(RUDO) and U S Department of Housmg and Urban Development (HUD) proposed work 
In support of both mitral reconstruction efforts and the m~d-long term recovery needs of 
Honduras to achleve some degree of sustamability across an array of Hondurean 
lnstltutlons in the sector and to contnbute solidly to economic rev~talization of the 
country The RUDO budget estmate of drrect bilateral support to USAID/Ilonduras 
m~ssron's reconstruction program ~ncluding direct participation (technicaVmanagena1 
support) In the proposed program components # 1,2,3, and 4 over a 2-3 year penod was 
calculated to be $1 6 million 

In support of a range of regronal Mitch and George related activrties important to the 
whole bSAID Agency and to the LAC and Global Bureaus, lt IS proposed that a set of 
regional actrvit~es be considered that captures major synergies and efficlencres across 
countries, managed at the regional level, but designed and ~mplernented In close 
consultation and coordination with the respectlve USAID misslons and other national and 
munlclpal organizations operating in the regron Management of the proposed t e chca l  
assistance activrties related to housing finance and munlc~pal strengthening is 
recommended to be coordinated at the reglonal level w~thm USAID by G/ENV/UP and 
the RUDOICA In collaboration wlth GICAP in Guatemala and LAClWashington Where 
appropnate, these programs would be closely coordinated w~ th  W ' s  Office of 
International Programs, and m many cases w~ l l  be jointly planned and implemented in 
mtegrated teams along wrth USGS and USACE Such activ~ties would d u d e  donor 
coordmat~on and ~nformatron exchange, munmpal d~saster preparedness and mitigation 
planrung, pol~cy dialogue support to Miss~ons in areas of housing and munic~pal 
infrastructure finance, mcluding mformal credit systems, etc The estimated cost of these 
regional activrties under G/ENV/UP and RUDOICA leadership over a 3-5 year penod IS 

S2 m~lllon 



VII PROPOSED SUPPORT PROGRAMS OF 
OTHER U S AGENCIES 



Outl~ne of Future Actmbes m Support of the 
Hurricane Mteh Reconstrucfion Effort 

U S Army Corps of Engineers 
3 February 1999 

I Promam & Protect Management Program and project management IS cntrcal to the 
success of the restoration program USACE IS program management based, able to rntegrate the 
entire infrastructure restoration from "cradle to grave" USACE can puIl plammg, design and 
constructron together to enhance efficiency and effectweness and assure hancml accountabrllty 
of all resources expended 

I1 Master Plannmg for Transportatron, Utrhtres, and Other Infrastructure Road and rarl 
systems as well as power, telecornm~~llcahons, water, wastewater, and petroleum dlstnbutron 
systems are all mter-related Sub-optmlzmg one area can negahvely unpact another USACE 
can provrde the broad based planrung effort required to make the best use of all avtulable 
resources Also, replacmg rtems "llke rn h d "  may not be the best soluhon There IS an 
opporhuty to Improve the rnfiastructure rn Central Amenca to unpact the long-term economc 
growth of the regon 

111 Deslw and Construction Management USACE has decades of evpenence worlung with 
local arch~tectural, engmeenng, constructron, and supply firms m Latm Amenca The Corps can 
rapidly leverage these firms m order to jumpstart the reconstruction effort USACE has Spmsh- 
spealung ensneers and project managers wth sound knowledge of the local culture and 
englneenng practices 

N Flood Plarn Plannrng & Des la  of Control Systems The Corps' IS the lead federal asency 
for flood prevention 1n the Uruted States USACE has vast knowledge of both structural and 
nonstructural altematrves ~n des ipng  flood control systems The Corps' could provrde large- 
scale flood plarn management for the reglon -- whch rn many cases would be mterdepartmental 
and mtematronal 1x1 nature 

V Env~ronmental Protectron and Restoration The economes of Central Amenca are 
apcultural and tounsm based wrth a developmg manufacturing rndustry As such, they are very 
vulnerable to envlronmental degradation USACE IS accustomed to workmg m close vlclruty of 
our nation's major water systems and valuable envlronmental sanctuaries The Corps' can help 
restore the lnfrastructure of Latm Amenca whle simultaneously protectrng it valuable 
envlronmental resources and restonng those previously damaged 

VI Darnage & Techca l  Assessments A pnmary USACE competency IS techmcal expertise 
m the full range of engrneenng drsclplrnes USACE can assess, quantify, and estmate the cost 
of damage to facrhtles, transportation, and utlllty systems (far more m depth than the Corps' 
Prelmunary Damage Assessment Report of November 1998) The Corps' can also partner with 
local government mrnlstnes to share techzllcal assrstance and help develop host nation 
capabllrtles The Corps' has already estabhshed worlung relationshp with several host natlon 
cabmet-level mrmstnes 



USDA Wood Technology Exchange for Housing Reconstruct~on 

Project Overview 

To facilitate t~mely construction of durable, low-cost housmg solutions for vict~ms of Humcane 
Mitch, USDA proposes the following technical exchange opportumties be considered The near- 
term goal is to help solve the immediate need for low-cost permanent housing Over the longer 
term, the goal is to help Honduras establish better practices for utilizing wood products in 
housing construction, including accessones and products which can be supplied from the Umted 
States or developed in joint venture with local industry Creatmg an increased awareness and 
understanding of wood frame hous~ng technology, as well as proper wood treatment and care 
will lead to micro enterpnse development and new viable options for building solutions with a 
long lasting impact gomg far beyond the years of disaster response 

Targeted Area Areas where wood frame is a viable building solution, ~ncluding areas suitable 
to post and beam structures, will be targeted This includes the northern departments of 
Honduras (often subject to flooding) , w ~ t h  1/3 of the population and nearly 15,000 home losses 
from Mitch Many in the region are familiar with wood frame homes built on post and beam by 
h i t  companies in the 1940's A program for the Tegucigalpa area may also be considered 
worthwhde 

Beneficiaries Constituents of NGOs, trade assoclat~ons, local government entihes, educational 
orgamzations, and U S comparues involved in trade or mvestment with the region will benefit 
Activities will be coordinatedwith other USG agencies (including HUD) 

USDA proposes three man  project activity components for a self-help housing assistance 
program 

Scope of Work 

Self-help Housing technical assistance 

Given funding availability, USDA will develop and Implement a Mutual Self-Help Housing 
Program in Honduras With a few modifications, the program will be sim~lar to the USDA- 
Rural Housing Service program of the same title 

W ~ t h  oversight by USDA and through agreements with project supervisors, the program will 
provide technical assistance grants to local municipalities or non-profits to fund an apprentice 
development program for future home builders of wood frame construction Apprentice builders 
will work with locals in a mutual self-help home construction effort aimed at conveying wood 
frame housing technology and bmlding solid houses In addition to a modest stipend, 
apprentices will come away from the program with the skills and ability to advance beyond the 
disaster response building penod The pool of possible apprentices will include students of 
industnal arts, tradesmen, laborers, and others as deemed suitable and appropnate 



Working under the supervision of U S technical experts, apprentices will gain the necessary 
skills for the construction of durable, low-cost housing solut~ons using proven wood frame 
housing construction techniques In addition, their onentation will include exposure to 
environmental stewardship awareness and effectwe leadership principles Most importantly, the 
apprentice budders w~l l  help hurncane vict~ms not just build back, but build back better 
Secondly, with the supervlslon and coordmat~on expenence gamed with the damnificados and 
local NGOs/government entities buildmg v~able homes in the local market, the program wdl help 
establish apprentice credibility and generate business opportunities for viable micro-enterprise 
growth 

The goal is for each apprentice to oversee the self-help construction of 20 new homes dunng the 
project U S experts will provide oversight for homes in the initial phase The goal for the 
ent~re project is 500 new homes, 1 e 100 new homes for each U S supervisor 

Acquisition of land, basic services, and building matenals will be provided through pnvate 
arrangements, through NGOs, local government entities, and other USG programs T h s  will 
include a proposed USAID- funded program whlch intends to obligate grants to dammficado for 
housing reconstructlon The small grants (est $1,000-$2,000 per family) can be used to fund 
land, water and sanitat~on services, and a building matenals package 

USDA Role- USDA will set up the activities, make arrangements with facilitators, oversee the 
activities and provide information resources including expert industry representatives, handout 
informabon such as step-by-step v~deos, guidebooks, and industry documentation USDA will 
also create a short (1 5-20 mmnute) project documentary video to capture the progress acheved 
with the activit~es 

Role of U S experts- 
- work closely with USDA on program operations and requirements for success 
- communicate requirements to program participants, NGOs and government entities 

* establish clanty of NGO and govnt roles, especially re land and service needs 
* clan@ program and self-help labor requirements 
* help NGO entities identify candidates for program 

- effectively communicate apprentice roles and responsibilities 
- work effectively with pool of program apprentices 
- provide professional classroom instruction including 

* site ~dentification, preparation, and development 
* overview of options for building design, layout, and matenal selection 

- demonstrate, assist, anc ~upervise on-site home construction and completion includir,~ 
* foundation, floor, wall, and roof framing for plumbness and durability 
* minimizing kture damage (wind load, moisture, termites, fire) 



Project Schedule 

Part I Workmg m coordination with the Foreign Agricultural Serv~ce field office and local 
NGOs and government ent~ties, the project w~ l l  be in~tiated with a program opportunity overview 
and a short (7-14 hour) construction technology seminar which w ~ l l  introduce the option of wood 
frame technology More than one semnar locat~on may be needed depending on the needs of 
participants 

Part I1 Local entities which indicate interest in the program will be considered for participation 
in Part I1 A pre-v~sit by USDA to the local entitles will determme their ab~lities to succeed in 
the program T h ~ s  will lnclude an examination of organizational ability and local resources 
including, land, services, labor, beneficiaries, and fundmg availability Entities which meet the 
program requ~rements will be selected to participate Further details of upcomlng techca l  
exchange act~vities including apprentice recru~tment, training schedule, and grantee cons~gnment 
Issues will be will be set up with each orgamzat~on participant (OP) Participatmg organizations 
will be responsible for recruitmg apprentice cand~dates as well as future home owner/builders for 
the mutual self-help home construcbon program OP groups will also help the budding teams 
secure materials from local sources, including use of staff, phones, vehicles, etc as needed OP 
groups w ~ l l  receive the necessary project fees to offset their expenses 

U S technical experts will beg~n with a three-week training and construction mission to mtiate 
proper home construct~on techmques with each of the apprent~ces Day to day activ~t~es dunng 
the mission will include both classroom and on-site construction demonstrat~on The t echca l  
experts will each conduct follow-up misslons with their apprentice groups to momtor progress 
and prov~de add~tional instruction, solve umque problems, etc 

Part I11 As the build-out goals of each of the OP groups and apprentice builders are completed 
(or nearly completed), a leadershp/business development conference mlssion will be conducted 
The alm of the mission will be to bnng together all the active program participants and 

recognize project accomplishments, strengthen local institutions, identify future viable busmess 
options, and encourage U S partnenng In addition to attendance by all the active local 
part~cipants (includmg OPs, apprentices, suppliers, project affiliates, etc ), USDA will recruit 
potential business partners fiom related U S industry to attend the conference The program will 
be fac~l~tated by a well recognized leadership traimng expert 

Project Funding 

The estimated activity funding requirement is $350,000 



USDA Mutual Self-Help Housing Project for Honduras 

Project Coordrnator 

Ass& w~th Management plans 
Oversees all program components 
Expert In self help programs 1 ' Idenbfies beneficlanes 

U S Techn~cal Ass~stance 

Tralns apprent~ce budders 
Coordmates buddmg act~v~tles wlnon-profits 
Helps lnrt~al home constmctron 

Become apprent~ce budders 
Superv~se self-help groups 
Include entry-level trades people NGO staff commun~ty leaders 

Fmanclng/Grants for land, 

servces burld~ng mater~als 

/ 

ldent~fied by non-profits and government organlzahons 
Work w~th others and budder apprentrces 
Become Integral part of soaety 

Beneficiaries 



United States Department of the Interior 
OFFICE OF THE SECRETARY 

W3sillllgton, D C 20240 

February 8,1999 

Memorandum for Mark Schne~der and Donald Boyd 

h 
L 

From 

Subject Near-Term Support for U S Geologcal Survey Actmbes ~n Response 
to Humcane M~tch 

Attached as you requested IS a proposal for h d m g  to support U S GeoIoglcal Survey 
(USGS) actwltm reIated to Humcane Mitch for the next several months As you know, the 
Department of the Intenor and USGS have been worlung smce the Hurncane M~tch drsaster to 
support U S AID actlvlt~es m Central Amenca These funds would allow USGS to contlnue to 
provrde techmcal ass~stance and a w~de  range of mappmg and mformahon products unhl 
emersency supplemental funds are hopefully secured 

We apprec~ate your assrstance and Iook forward to contmumg thrs very successful 
partnershp 

attachment 
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U S. Geolog~cal Survey - Integrated Damage-R~sk Assessment and Mrtrgatmn 

Category 
I 

I 

I 

11-111 

IV 

11-111 

I11 

111 

11-111-IV 

Tasks Requlr~ng Immedrate Actron 
Compile 1 5 0 0  scale digital map coverages fbr n ~ a j o ~  liver 
drainage baslns Choluteca, Ulua, Nacaome, Congrejal) 

D~g~tize  aer~al photography for pr~ncipal urban areas w~ th  the 
above bas~ns Teguc~galpa, Choluteca, San Pedro Sula, 
Choloma, El Progreso, Ld Llma, La Ceiba, Pespire, Olanch~ta 

-- -- 

Prepare landslide inventoryir~sk map for Tegucigalpa 

Prepare plot GIs  of Choluteca to demonstrate integration of 
base maps, aer~al Photography, damage and rtsk assessment 

data, and other information for declston support 

Prepare flood hazard maps for each drainage basm (coarse-scale: 
and for urban areas (fine-scale) in Honduras 

Prepare landsl~de ~nventory/r~sk maps for major drainage basins 
and pr~ncipal urban areas in Honduras 
Install two flood-warning strean-gage stAons on the Rio 
Choluteca above Teeuc~eal~a and Choluteca 

Send team UYGS team to Honduras to 

Establish control polnts to mon~tor movement In landshde-prone 
areas o f  Teguc~galpa 

Make slope & area measurements on Choluteca and Ulua R~vers 
for peak-d~scharge calculat~ons 

0 Establish samplmg program for water-qual~ty samphng on 
Choluteca Rlver between Teguc~galpa and Gult o f  Fonseca 

Establ~sh add~t~onal data center In San Pedro Suld for Sula Valley 

Funds Requrred to Contrnue Operatrons Through Apnl, 1999 



U.S. Geolog~cal Survey - Integrated Damage-R~sk Assessment and M~tlgat~on 

I I 
Tasks Reqr~lrlng Eventrlal Actmn 5/99 - 12/99 through 2001 

[nstall additional flood-warning gage stations In selected drainage basins in Honduras 
and Nicaragua 

Establish web-servers and Internet data distribut~on nodes in Tegucigalpa and Managua 
Sltes will be part of InterAmerican Geographic Data Network (IGDN) 

Establish small map and data distribution centers m principal urban areas of Honduras 
and Nicaragua, to be tied to main centers in Tegucigalpa and Managua 

Digitize and make available all aerial photography from December 1998 Open Skies 
mlssions for Honduras, Nicaragua, and El Sdlvador 

Digltlze dnd make availdbie addlt~onal aer~dl photography needed to prov~de h l l  
coverage for Honduras and priority areas In Nicaragua and El Salvador 

4cqutre and process post-Mitch Landsat TM Satellite imagery 

Assess volcanic-eruption and debris-flow rrsk for coastal Nicaragua and El Salvador 

For princ~pal urban areas, complete integrated GIs's, containing bdse maps, aerial 
photography, damage assessments, flood and landslide r ~ s k  assessments, field reports, 

video and still images of damaged mtrastructure and proposed relocation sites 

Survey and assess damage and r~sk  to prrnc~pal agricultural areas and timber 
resources This component will be coordinated with Department of Agriculture 

and U S rorest Service 

Survey and assess damage to codstdl mas ,  with dttent~on to impact on aqua- 
culture and tourist areas 

1 



Tentatwe Areas of Focus for the 
U S Department of Hous~ng and Urban Deveiopment (HW) 

I Empowenng and Bulld~ng the Capacity of Mun~lpai~tres 

- Ensurtng successful "ln-fiIhng" In urban areas 

If a cr~trcal component of reconstructlon u the placement of the displaced In urban~zed lots, 
there are a number of strategles munlcipal~t~es can use to Improve the potentla1 for 
successfui mtegratlon of nlued ppulatfons In ~rban  neighborhoods HLD wculd focus on 
dlscussrng and euploring strategies for mun~c~pal~ties to use In successfully re-megrate the 
d~splaced populat~on 

- Managmg urban growth and "sprawle' 

Urban growth IS creatlng new Issues for rnunlclpaI~ties The rate of urban migration w~ll 
likely Increase as a result of Humane M~tch, partlcularly as agncuitural~sts search for jobs 
HUD would promote the exchange of rnformatlon on strategles and approaches to 
commun~ty plann~ng and managing urban growth (partlcularly by bnngmg together U S and 
Honduran municipal officials), th~s could be mtegrated into the exsting urban plannmg 
efforts supported by the mlsslon Ernphas~s will be placed on approaches lnvolvrng hlgh 
levels of community involvement and part~c~patron in development and planmng 

- Coilectmg and using data and statIstIcs for urban plannmg and management 

Data and statistics wdl be crltrcal tools for managmg the allocat~on of resources to vanous 
classes of vrctlms Such mforrnat~on wlll also be cr~tlcal to managmg urban development and 
fostermg the creatlon of new financmg mechanisms for the housmg sector HUD has 
extenswe eupert~se in the collect~on, analys~s and use of data and informat~on on Income, 
housing stock, ownersh~p, income and the compos~tlon of urban populations Asslstmg w~th 
the enhancement of such capaclty locally would have enormous benefits related to 
reconstructlon as well as long-term urban development benefits 

- CIanfymg the Munmpal Role In Disaster Management 

Balancmg authonty and responslb~ilty between local and natxonal government when there IS 

a naturaI dlsaster 1s challengmg There 1s ample scope for discussing alternative approaches 
to collaboration HUD would focus solely on catalyzmg the mterest of US rnun~cipallt~es In 
worklng with Honduran munlc~pallt~es (and central government authontles) to explore how 
different levels of government collaborate and dlvtde-up responslbtlltles when there 1s a 
disaster HIJD's efforts would partrcularly emphas~ze involvement of clt~es that have faced 
disaster In collaboration w~th  federal ofic~als (e g FEMA, the Natlonal Guard) 



H Improving the Availab~llty of Fmancnng 

- Fostering Mainstream Lender Entry mto the Market for Low Income 
Borrowers 

Critical to the large scale ava~labrl~ty of financrng for low and rnedtum lncome farndies 1s the 
rnvolvement of mainstream lenders HUD would bring together mortgage bankers and other 
mainstream L S banks to work with Honduran banks In develop~ng htrategies for lendm J to 
poorer ci~ent groups, and to evamlne strategies that have Seen used rn the U S to foster 
lending In poor nelghborhocds Included In this exchange wouid be drscuss~ons evplorlng 
drfferent strategies and products which marnstream U S banks use to lend to munictpal~ties 

- Shanng Models for Commun~ty Banlung 

HUD would focus on exarnlnlng (and helplng adapt) rnodeis for community and cooperative 

bankmg that have been used rn poor urban areas The focus wouid be on work~ng wlth 
NGOs and other tocal community groups to develop self-help bankmg strateg~es 

Ill Enhancing Bulld~ng and Construcfion - Technology Cooperaaon 

- Asscsang NGOs, unlvers~hes, and the pnvate sector to enhance the design of 
new housmg 

As destgns for new housing are developed, small low and no cost design rnodlfications could 
improve the safety and durability of the buddmgs In the ~rnrned~ate term, HUD and ~ t s  
partners would provide a forum for technical exchange to the groups des~gn~ng housmg for 
drsplaced persons Burldmg on thrs foundation, HUD would help further promulgate and 
dwserninate best practices by workmg wtth NGOs, unrversrties, and key oplnlon leaders In 
the housmg and construction industry to help foster the exchange of ~nformation and 
technology cooperatron to Improve budding technrques and technologres 

- Ass~sfing m t h  the development of locally-appropnate market-driven codes and 
standards 

In the long-term, burldmg codes and standards wlll enable standard~zation and ensure 
rmproved safety HUD would work wlth partners such as the National Conference of State 
on Burldmg Codes and Standards to promote the development of bulldrng codes and 
standards 



IV I n v ~ l ~ l ~ g  the Pmate Sector to Promote Econom~c Rev~tal~zslt~on and Techno102 
Coopera tlon 

- Promotmg jomt ventures in housmg and constructton tndustry 

There IS enormous mterest in U S industry In helping support reconstruchon and promote 
investment and trade with Central Amenca, thrs would foster econornlc revrtal~zatron bv 
prov~dtng fore~gn evchange and empiovment HUD would focus un helprrlg to btH~lu[dtt Jc3llIC 

ventures ln hous~ng and constructm that would promote local product~on while supplying 
needed goods and materials locally and to the US In pnrtnersh~p wrth organrzatlons such as 
FIDE, COHEP, the Nat~onaI As$oclatron o f  Home Builders and the Manufactured Hous~ng 
Assoc~at~on, HLTD would focus on brlnglng together potentla1 Central Amerrcan and Lf$ 
partners 

- Desrgnmg and procuring bam housing solutions for dtsptclced famd~es 

In the ~mmcdiate tern, rnok ing refugees from "macro albergues ' to permanent, safe, ne\x 
homes ~ $ 1 1 1  be crtticni to stavrng-aff migratron and successfully remtegratlng drsplaced 
members of the populatmn HJD offers the greatest access to technologrcai k n o w 4 o ~ v  
technology and US private sector entltres ~nterested in asslstrng reconstruction d~rough 
donatrons and at cost contnbutlons of sktll labor and rnatcnal HUD would des~gn and 
procure basic housing for dlstr~but~odsale to new land holders [The rnater~nls could be 
procured locally, when appropriate The deslgn would be developed and tested locallv It IS 

HtD's hope that ~ t s  procurement of basrc rnaterrals "hts could flow Into a d~str~burlon and 
financing rneckan~srn jointlv developed v+rth USAlD and others and ~mplemenred b\ US AID 
and ~ t s  local partners j 
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Durrng the per~od 25-31 October 1998, heavy amounts of ranfall occurred as Hurrlcane Mitch 
meandered across Honduras Ramfall amounts ranged from 565 5 mdl~rneters (mm) (22 3 mches) 
to 254 1 mm (10 inches) In the capital city of Tegucigalpa rn central Honduras to 893 mrn (35 
~nches) In the southern part of the country As a result of h s  intense ramfall, sigmficant floocfing 
and streambank eroslon occurred throughout the country A&tlonally the intense ramfall 
tnggered numerous landslides, wlxh contnbuted Iage amounts of sdment Into the nver systems 
leadmg to sigmficant accumulation In the riverbeds and in the floodplan 

In the aftermath of Hurrrcane Mltch, the focus wth respect to shelter was on prov~dmg temporary 
shelters for dsplaced persons However, In the lntervemng months, many mumc~pahties have 
moved forward toward permanent solut~ons By invltatlon of USAID (Washngton D C and 
Honduras) personnel, the US Geolog~cal Survey and US Army Corps of Engineers (and a 
representative of the Umvers~ty of South Carolma) were asked to provide an evaluatron of those 
urban areas where a large number of housmg losses occurred. The team was asked to evaluate any 
proposed housmg relocation s~tes wth respect to f l d n g  and landshde hazards, and adequacy of 
water supply, samtation, and site access Aut~onally, the team was asked to evaluate proposed 
plans for infrastructure reconstruction, and to make recommendations regardmg the suitab~hty and 
feas~bhty of the plans Th~s report documents the findmgs and recommendations of ths 
interagency team. The desrgnated mumcipal~t~es in Honduras are 

+ Teguc~galpa 
+ Choluteca 
+ Pespue 

Choloma 
+ La Lima 
+ El Progreso 
+ La Ceiba 

W~thn  the departments where these commumt~es are located, the Government of Honduras 
est~mated that 15 400 homes were destroyed and 23 300 were damaged. accounting for almost 50 
percent of the totals for Honduras 



In general most of the proposed relocation s~tes were located outside existing floodplains and 
landslide terrain and, w~th a few exceptions were not In areas where future f l d n g  and landshde 
hazards wll be sigruficant Some of the sites located at hgher elevat~ons will have problems wth 
obtaimng v~able sources of water For those s~tes water will need to be trucked in to the site, the 
exlsting mumcipal system wdl need to be extended to serve the new commumty, or a new surface 
water source will need to be developed Also, samtation lssues were likely to be problematic In 
that establishng simple latrines may not be acceptable A primary sewage treatment system such 
as an oxidat~on pond should, at a mirumum, be used With regard to the El Ingles ate in the 
Teguc~galpa area, slte access via the existlng road is dfficult and subject to hazards from 
lancislldes 

Portions of the seven comrnuruties continue to have a f l d n g  risk and Teguc~galpa has areas of 
hlgh landslide potential For these commumt~es, the interagency team recommended a variety of 
rmtlgat~on measures, some requuing construction or repa~drehabilitat~on of projects (structural 
measures) and some requmng collection, analys~s, and presentation of data, capacity builcfing 
(tra~mng), or governmental actions that can be taken to limt future flood damages and loss of hfe 
(non-structural) Some of these recommendatrons can and should be taken before the onset of the 
next ramy season (May 1999) Others wll requue cons~derable invest~gation and analys~s to 
tdentify the most feasible or pract~cable solution The team's recommendations are summanzed 
below 

Tegucigalpa 

Short Term 

-Prohlblt reconstructton of homes on El Berrtnche and El Reparto landsltdes 
-Regrade landsltde surface and seal open cracks 
-Survey landslides and monttor for renewed movement 
-Prohibit reconstructton of homes wthtn 100 meters ~f the Rto Choluteca 
Contmue excavatlng sedtment from the Rto Choluteca channel 
-Conduct hydraul~c analyses (lndlrect discharge measurement) of Rto Choluteca and 
major tributaries to determine peak discharge 

lntermedrate Term 

-Develop a landslide Inventory, GIS analysts, estlmate sedment product~on by landslides 
-Remove structures severely damaged by floodlng that encroach on the RIO Choluteca 
channel 
-Install realtlme streamflow gaging statlon and preclpltatlon gage network 
-Conduct "indtrect" peak dtscharge surveys and computations for selected reaches of the 
RIO Choluteca and tts major tributar~es 
Conduct hydraulic analyses to deftne floodplaln ltmtts and determine required capaclty 
of hydraulic structures 

Long Term 

-Design and construct landslide stabllizatlon measures 
-Conduct comprehensive analysts of water resources and recommend projects for 
construction 



Choluteca 

Shorl Term 

-Prohht construction of homes destroyed by flooding 
-Construct a realtime streamflow gaging station upstream of Choluteca 
-Conduct hydraulic analyses ("ind~rect" discharge measurements) of Rio Choluteca and 
major tr~butaries to determine peak discharge 

Intermedate Term 

-Rebuild damaged bridges with additional flow relief openings 
-Conduct landslide inventory, GIs analysis, est~mate sediment production by landsldes 

Long Term 

-Conduct comprehensive analysis of water resources and recommend projects for 
construction 

Short Term 

-Install permanent markers showng lim~t and height of Hurricane Mitch flooding 
-Prohib~t reconstruct~on of homes in area where homes were destroyed 
-Allow repair of damaged homes on the floodplain frmge 
-Construct a realtime streamflow gaging station upstream of Pespire on the Rio 
Nacaome 
-Conduct hydraulic analyses ("ind~rect" peak discharge measurements) of Rio Nacaome 

Intermedate Term 

-Conduct analysis to defme floodplain limits 
-Develop GIs for the Rio Nacaome in the vicinity of the town of Pespire 

Choloma 

Short Term 

-Repair breached levee sections wth increased height in vicinity of adjacent 
communities 

IntermtH~ate Term 

-Requrre first floors of new construction to be elevated 1 to 2 meters above the 
floodplain 

-Develop GIS for the Sula Valley 

Long Term 



-Conduct comprehensive analysis of water resources and recommend projects for 
construct~on for the Sula Valley 

El Progreso 

Short Term 

-Dredge/excavate RIO Pelo channei 
-Prohibit reconstruction of destroyed homes 
Construct a realtime streamf low gaging stat~on upstream of El Progreso on the RIO Pelo 

-Conduct hydrauhc analyses ("mdrectn peak d~scharge measurements) of RIO Pelo 

lntermedrate Term 

-Construct a structure to divert sheetflow (north El Progreso) ~nto edablished channels 
-Conduct analysis to defme floodplam Ilm~ts 
-Evacuate structures in actwe floodplam of the RIO Pelo 
-Install channel bank protection 
-Develop GIs for the town of El Progreso 

Long Term 

-Evaluate potentla1 for landslides in RIO Pelo headwaters Oes~gn and construct needed 
m ~t~gatron measures 

Short Term 

-Prohibit reconstruction of destroyed homes 

lntermedrate Term 

-Requrre first floors of new construction to be elevated 1 to 2 meters above the 
floodplain--Develop GIs for the town of La Lima 

Long Term 

-Conduct comprehensve analysrs of water resources and recommend projects for 
construct~on for the Sula Valley 

Short Term 

-Provide bank protection measures to eroded areas 
-Conduct an Indirect measurement of peak flow on the RIO Cangrejal 
-Install a realtime streamflow gaging station upstream of the town of La Ceiba 
-Develop detailed GIs for the RIO Cangrejal In the vlc~nity of La Ceiba 

lntermedrate Term 



-8egln debrls removal to protect brldges for damage from debrls accumulatron and the 
adjacent areas from h~gher flood stages assoaated wth the obstructed flow 

Long Term 

-Data collection and analysls to determme future flood cond~t~ons to be used to set 
mlnlmum house floor elevations and floodplaln areas 
-1nvestlgate ways to Increase capacity of water supply reservoir for Por Venolr 

-Capac~ty bulldlng 
-Hydrolog~c modehg 
-Hydrauhc modeling 
-Natural d~saster response plannrng 
-Stream gage network and s~mulat~on ("mdlrect" peak discharge measurements before 
ral ny season) 
-Stabdlty analysls and lnstrumentatron 
-Hazard assessment 
-Sediment budget lncludmg 
-Landsl~de contrlbut~on 
-Landshde hazard assessment 
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Introduction 

In the aftermath of Hurricane Mitch, the focus with respect to shelter was on providmg temporary 
shelters for dsplaced persons However, In the lntervenlng months, many murucipal~tles have 
moved forward toward permanent solut~ons The purpose of this report is to provlde an evaluation 
of those urban arzas where a large number of housing losses occurred, and to evaluate any 
proposed housing relocation sltes wth respect to hazards associated wth f l d n g  and landslides, 
and adequacy of water supply, samtation, and site access Adchionally, the team was asked to 
evaluate proposed plans for infrastructure reconstruction, and to and make recommendations 
regardmg the su~tabhty and feasibihty of the plans These murucipal~ties are 

4 Tegucigalpa 
4 Choluteca 
4 Pespue 
4 Choloma 
4 La Lima 
4 El Progreso 

La Ceiba 

Speclfic issues evaluated include landslide and f l d n g  potential, water supply, wastewater 
treatment, mtigahon measures, slte access, and envuonrnental and socio-economc concerns 



The capital city of Honduras, Tegucigalpa, Ires w thn  the Francisco bbrazan Department The 
Crty of Tegucrgalpa, wrth a 1997-population estlmate of 784,393, is h ~ m e  to approxlmately 75 
percent of the departmental populatron The Francisco Morazan Department IS Honduras' most 
populated, composing about 18 percent of the Country's populatmn The populiatatlon of the 
Department in 1997 was 1,041 570 

Durrng the perrod 25-31 October 1998, 254 1 2 120 

nullimeters (mm, 10 inches) of rarnfall fell ~n the 
f Tegucigalpa area The heavy rainfall caused 

extensrve f l d n g  in Tegucrgalpa and 5 80 

Comayaguela Additionally, the heavy ramfall 60 

triggered numerous landslrdes rncludmg the %, 

extremely destructrve El Berr~nche landsl~de a 
whch destroyed hundreds of homes in the 20 

Coloma Soto (approx~mately 5 to 7 million cublc o 
meters of material were displaced) 10129198 10130198 I 0131198 



In addition to the flmQng, extenslve sdment deposit~on occurred, tncludmg tncursnon of the El 
Berrinche landslide Into the RJO Grande Choluteca The extreme amount of sednnentatton has 
reduced channel capacities in the f i o  Grande Choluteca and its trtbutary channels throughout the 
urbamzed areas of Tegucigalpa It IS esttmated that 4,400 houses were destroyed ulltlun the 
Francisco Marazon Department 

El Berrmche Portions of two colomas, Soto and 14 de Febrero, slt at the head scarp of the El 
Berrinche landshde on the upper right and upper left sides (loolung upslope), respecttvely Tension 
cracks from the head-scarp area of the landsl~de extend Into each of these colo~uas near houses that 
are sitting adjacent to the head scarp In the next ramy season, addtional slumpmg from the head 
scarp area is hkely to take place and result in the dsplacement of the areas where houses sit next to  
these cracks Continued movement may 
take place for several years in whch 
portions next to the head scarp area of 
the landshde may slump onto the present 
landslide mass in a retrogress~ve 
(progressing upslope) manner 
Residences adjacent to the head scarp of 
the El Berrinche landslide should be 
evacuated and the occupants relocated 
especially if tenslon cracks now extend 
withn the houses or wthm several 
meters of tndlvidual houses If not 
evacuated, these areas of houses need to 
have survey markers estabhshed near 
them and momtored at regular intervals 
so that any renewed movement can be 
detected and the people warned of 
i m n e n t  movement and slope fadure 

Colonla El Weparto Several houses 

Homes perched dangerously close to the El 
Berr~nche skde 

Coloma El Reparto are located near the upper left 
side (loolung upslope) of the head scarp of the El 
Reparto landsl~de Simlar to the situation in 
those colomas near the El Berrinche landslide, the 
homes in Coloma El Reparto are located wthn  
10 meters of the landsl~de head scarp No cracks 
are presently evident eutendmg i m d a t e l y  
adjacent to the houses, and the residences may 
escape tnvolvement in renewed slumping from the 
head-scarp reson of the landslide in the next 
rainy season (May - November 1999) However, 
survey markers need to be placed above the head- 
scarp area near these houses so that any recurrmg 
movement can be detected and the people warned 

El Reparto landslide that destroyed 
numerous homes 

People should be evacuated at the first sgn of 
- - 

renewed movement Renewed movement of the slide would indcate that the houses are  becormng 

11 



part of retrogesslve slumpng that is llkely to take place In the head-scarp of the landsltde for 
several vears 

The major rlvers In the Tegucigalpa area 
peaked In the late mght and early mormng hours 
of 30-3 1 October 1998 In addt~on to extenslve 
f l d n g ,  the hgh peak flows caused sigmficant 
scour and eroslon of rhe streambanks resulting 
in the destruction of numerous homes as well as 
the destruction of several bridges Along the 
Rio Choluteca and R o  Chquito in 
Tegucigalpa, floodwaters engulfed dwelhngs 
located more than 3 city blocks from the nvers, 
where substantial damage to homes and 
businesses occurred, as well as deposition of 
mud and debris several meters deep when 
floodwaters subsided The downstream toe of El 

Extensrve sedrrnent deposztron has greatly 
reduced the brrdge capaczties m Tegltcrgalpa 

Berrmche landslide dammed the Choluteca R~ver 
resulting in substant~al aggradation of sdment In 
the rwer channel for approx~mately I to 3 krrn 
upstream of the shde Due to the tremendous 
amount of sechment which has been ~ntroduced Into 
the entu-e rlver dramage system, lxgher (river stage) 
than normal rainy season flows/fls& can be 
expected over the next few seasons Sdment 
deposition wdl re-occur In the dredged rlvers 
resulting m adcZlt~onal channel ma~nteraance costs ~w 
the future as the channel re-adjusts to mhe ~ncreasd 
sdment  avadab~hty caused by Hurracane Mitch 

Heavy sedzrnent depositzon characterrzed the 
floodzng m Tegucrgalpa 

Mstngataosa Measures 

o (Short Term) The c~ty of Tegucigalpa should prohb~t resdents from tebu~ldmg homes on the 
El Berrinche and El Reparto slides (CLV of Teguagalpa) 

o (Short Term) Inexpens~ve measures such as surveymg and momtoring control points for any 
renewed movement w~thm the head-scarp area of Coloma El Reparto are recommended 

$5 000 - $1 5 000 (Corps of Engzneers) 

o (Short Term) Other Inexpenswe measures also can be undertaken to decrease the r~sk sf 
renewed landslide movement Water continues to seep ~ n t o  the head-scarp area and seep from 
sprlngs forrmng a pond on the upper reaches of the landlsl~de Diverting the surface flow of 
water from the landsl~de mass would help to prevent saturat~on of the slide mass Also water 



emanatmg from the landslide mass should also be channeled off of the mass to remove as much 
water from the landsl~de as poss~ble L m d  surface channels to dvert and drain surface waters 
should be constructed to remove water from the landsllde and prevent it from saturating other 
adjacent slopes Sealmg open cracks of the landsl~de surface would also help to prevent 
rainwater from infiltrating the slide mass Expenditures to accompl~sh the surface dramage, the 
seahng of fractures, and momtoring of future movement wthn adjacent colonlas would range 
from $10,000 to $50,000 Recommendations that relate to &vertmg surface waters from the 
landsllde have been described in a previous report by the U S Army Corps of Engmeers to 
US AID 

$10,000 to $50,000 (Corps of Engzneers) 

e (Short to Long Tern) To fully mtigate the present and future landsl~de hazards that may occur 
from the El Berrinche landsl~de, a complete geotechrucal sampltng, testmg, ~nstrument 
instailat~on, stability analysis, and mtlgatlon program would need to be undertaken The 
samphng, testlng, and ~nstrument momtoring of the landsllde and ~ t s  mater~als would allow the 
calculat~on of the present factor of safety and the condtmns wth respect to groundwater levels 
under whch the landsl~de would begm to show addt~onal movement Such a stabll~ty analys~s 
may suggest the spec~fic mtlgation measures to be undertaken Mit~gatton and construction 
efforts to prevent future landslide movement would depend on the results of the analysis, 
however, such measures as the mstailation of retalmng structures and surface and subsurface 
dramage would Uely be around $1 5- to $2 0-rmlhon 

$500.000 to $750.000 Data Collechon and Analysts (Corps of Engmeers) 
$1 5 to $2 mzll~on Constructzon (Corps of Engcneers) 

a (Zntemedlate to Long Term) An extensive geotechmcal program of sampling, testmng, and 
analysis for the El Reparto landslrde similar to that described for the El Berr~nche landshde 
above would cost approximately $150,000 Act~ve construct~on measures to prevent future 
movement and stabhze the landshde would be $0 75-to $1 0-milion. 

$I50, 000 Analyszs (Corps of Engzneers) 
$ 75 to $I Mzllron Construchon (Corps of Engzneers) 

e (Short to Long Term) In addt~on to specific areas that have been ident~fied m Teguc~galpa, 
there may be other areas that mght be considered for relocat~on or non development based on 
the ~ncidence of shallower debr~s flows that were triggered by the storm, and destroyed 
property and infrastructure w i t h  the city An Inventory map of all landsl~des that occurred 
w h n  Tegucigalpa coupled mth a GIs-based analys~s ~nvolvlng data layers, such as geology 
and Hurr~cane M~tch prec~pitation, may result m the dehneat~on of areas of hgh suscept~bllity 
Jud~cious plamng of future use would result ~n savlng people and property dur~ng future 
extreme chmat~c events such as Humcane Mitch 

$300,000 to $350,000 (U S Geologrcal Survey) 

e (Short Term) The city of Teguc~galpa should prohbit any reconstruction w~thtn one block 
(approximately 100 meters) of the nver until further floodplain studes are conducted to better 
define flood risks (City of Teguccgulpa) 

a (Short Term) It IS ~mperatlve that the RIO Choluteca channel capaclty be increased as soon as 
possible This 1s requlred to ensure free-flowtng water through Tegucrgalpa for water quality 
purposes as well as to restore adequate conveyance or channel capacity for hgh-water flows 



Removal and transport of sdments to hlgher ground outside of the floodplam should be 
accompl~shed Sdment  removed from the channel proper should not be placed in the 
floodplain areas immdately adjacent to the channel The low-lyng areas adjacent to the 
channel are important flow-conveyance areas, and should not be filled with excavated 
matenals (Czty of Teguczgalpa) 

a, (Short to Long Term) Hydrologc and hydraul~c modeling of the Teguc~galpa Nver system 
should be accomphshed, to lnclude lnstallatlon of a streamflow gagng stat~onJfloodwarntng 
network with realtlme data transfer capabll~t~es Determnation of Hurricane Mitch peak 
discharge (indtrect measurements) for the RIO Choluteca and its major tributar~es would 
accompany tlus effort Th~s  work should be conducted In the short-term as flood ewdence 
(lugh-water marks, etc ) can fade quickly Accuracy of the computatlons IS dependent on 
accuracy of surveyed flood marks and peak-flow channel geometry ThIs informatlon also is 
requlred for development of the ltlltial stage-discharge relat~on for proposed streamflow gagmg 
statlons The informatlon obtalned from the mndtrect measurements would allow for 
determnation of deslgn flood flows and correspondmg flood profiles through the City W~th 
th~s mforrnat~on, neighborhoods suscept~ble to f l d n g  can be del~neated, f l d n g  recurrence 
lntervals can be. determned, and design discharge veloc~ties can be computed whlch would a ~ d  
in design of flood channels and other hydraul~c structures, Including redesign of exlstlng 
hydraul~c structures that may be causlng constnctlon of the flow The realt~me streamflow 
gagmg station network also would allow for adequate warnlng of downstream population 
durlng f l d n g ,  and better management of reservors above population centers, particularly 
Teguc~galpa A ramfall-runoff model wlll be developed that w~th flood p r d c t ~ o n  capab~llt~es 
on the bass of prdcted ramfall depths and lntensihes 

Hydrologzc Modeltng 
(Incl Indzrect Measurements) $500,000 (US Geolog~cal Survey) 
Hydraulrc Modelmg 
(Floodplam Dehneatcon) $100 000 to $250,000 (Corps of Engmeers) 
Streamfow Gage Network $750,000 (US Geologrcal Survey) 

e, (Intermediate Temz) Consider purchase and removal of damaged bulldings (especially the 
NaQonal Gymnasmm) across from the El Bemnche landslide to Increase channel capacity 

(Czty of Teguczgalpa and Corps of Engmeers) 

(Intermedzate to Long Tern) Construct~on of upstream reservou-s in strategc locations also 
would be beneficial to alleviate f l a n g  problems In Tegucigalpa Port~ons of these reservors 
would be reserved for storage of floodwaters dunng floodrng, whch would allev~ate flooding 
problems In Tegucigalpa If needed, water supply/hydropower/recreahon features could be 
mcorporated m a mult~purpose reservor system Hydrolog~c and hydraulic lnvestlgations 
would be requued to determne the effectiveness of the system 

$200 to $500 mcll~on per reservozr (Corps of Engmeers) 

Evaluatm of Proposed Hoaosrng Sites 

General This IS one of two proposed housing s~tes It 1s located approx~mately 8 hlometers south 
of Teguc~galpa on a ridge and adjoltllng low slope 



I%od~ng The s~te  IS located 111 an upland area and, therefore, 1s not suscept~ble to widespread 
floodmg Loccd clra~nage should be considered 
however Relocated population should not bulld or 
encroach on the channels adjacent to the relocat~on 

slte 

Landslides The slte 1s underlam by volcamc rock 
There are no geolog~c hazards at the site The site 
~tself has little landslide hazard potentla1 due to very 
low slopes however, the access road to the srte IS 

h~ghly vulneiable to debris flows Seven debr~s 
flows tr~ggered by the ldln from Hurr~cane M~tch 
were observed both above and below the road w~th ~h EI lagles ate ilQs , l o h d t n g  o, 
deb1 IS enclodching onto the road removlng portions larzdslrde puablerns 
of the outer I oad edges 

Water Supp l~  Due to the local ielief, the undei lymg volcaruc ~ocks, and the non-pe~ennlal natuie 
of the adjacent Quebradas El Aguila and El Ingles, groundwater is not consideiecl capable of being 
d s~gn~ficant cource of water for this site Yield IS expected to be less than 30 gallons-per minute 
(gpm) for a well ddled to a depth of at least 100 m, and mult~ple wells may mterfere with each 
othe~, ns discussed for the Las Trances slte It is ant~c~patecl that water will have to be p~ped to the 
site from a s u ~  face soulce, possibly the Rio Sabacuante or t~ucked to the site from some other 
souice Pilor to dellvery of any water by lruclts, however, the road leading from the highwdy to 
the slte w~ll have to be repalred 111 several 
areas where ~t IS undermined by shdes Cost 
of water system conslstlng of a small 
5u1 face ~mpoundment, t~ ansmsslon line, 
gt ound stordge tank, and d~str~bution system 
1s est~niated to be $6 mlhon 

Sanltatron Ldtr~nes dle not suitable on the 
very thin sods overlying the volcanic rock on 
ths slte An oxlddtion pond located 
downh~ll is considered to be the best 
dlternative Cost for an oxiddtion pond and 
sewage collectla1 system is est~mated to be 
$10 m~llron 

Envrronmental Development of th~s site 
w~ll remove the exlstlng vegetation and 

Access to the El Itzgles slte I S  vla a very poor 5 lcnz 
long tond chat actel lzed by numet ous landsltde~ 

mclease the I unoff from the slte due to constructron of rmpervlous surfaces Add~tlonally, due to 
the relmce on wood foi fuel, the mcreased populat~on In ths area can be expected to utihze the 
forested areas In the vicinity as a source This practice will further increase ~unoff in the 
watershed and incredse floodmg downstlearn Unless sanltary sewage IS treated water qual~ty of 
nearby stieams will be degraded 

Site Access The site IS located approximately 5 lun off the man highway The access road IS in 
very pool condir~on and would requlre extenslve upgradrng There are numerous debris flows dong 



both stdes of the five lulometers of road, whch connect the slte to the maln hghway At several 
locat~ons these debr~s flows have part~ally underrmned the road Poss~ble future deforestat~on 
as.;oclated wlth the proposed settlement could aggravate the slope stabll~ty problems 

$1 5 to $3 mcllcon (Corps of Engtrzeers) 

bas Trancas (Nueva Cap~tal) 

General The second relocation sites IS located 
approx~mately 2 lun southwest of the Laguna de 
Pedregal west of the C ~ t y  of Teguc~galpa The 
s~ te  IS located near the proposed location for the 
new Teguclgalpa alrport 

Landsl~des The low hlllslope gradlent and the 
thn so11 preclude the occurrence of landshdes 
Slopes at the slte range from 5" to 15" and are 
armored wlth basalt and/or andes~te w~th very 
l~ttle sod There was no evldence of preexlstlng 
landshde topography there, hence landsl~de 
hazard at ths  slte IS low to nonexistent 

The Las Trancas slte In Tegucigalpa 

Flood~nu The slte is located In the upland area and IS considered adequate from a flood~ng 
perspectwe Structures that allow conveyance for locallzed dramage w~ll be requlred Population 
should not be allowed to encroach on channels that dram the Laguna de Pedregal 

Water Suppl~ Due to the hgh elevat~on, fractured nature, and llmted extent of the basalt flows 
located west and southwest of Teguc~galpa (whch includes the Las Trances s~te), wells In these 
areas generally y~eld less than 15 gpm each Also, multlple wells at the Las Trances slte would 
~nterfere w~th each other, further reducmg the y~eld per well Therefore, groundwater IS not 
considered to be capable of bang a slgn~ficant source of water at ths locat~on Most, lf not all, of 
the water will have to trucked or piped to the slte from other sources It IS recommended that the 
feas~b~llty of plplng water from the Laureles water treatment plant, located approx~mately 5 
k~lometers from the Las Trances slte, be lnvestlgated Cost of a water system conslstlng of 
transmsslon h e  from the treatment plant, 500,000-gallon ground storage tank, and d~s t r~b~~t ion  
system IS est~mated at $5 rmll~on 

Sanltatlon An ox~dat~on pond located downh~ll is cons~dered to be the best alterndtive Cost of 
dn ox~dat~on pond and sewage collect~on system is estimated at $8 mll~on 

Env~ronmental Development of ths slte w~ll remove the exlst~ng vegetation and Increase the 
runoff from the slte due to construct~on of lmpervlous surfaces Add~tionally, due to the rel~dnce 
on wood for fuel, the mcreased populat~on In ths area can be expected to utlhze the forested areas 
In the viclnity as a source Ths  practlce w~ll further Increase runoff In the watershed and increase 
flood~ng downstream Unless samtary sewage is treated, water quality of nearby streams w~ll be 
degr a d d  

Slte Access Access to this site IS via d series of ne~ghborhds located on the western side of 
Comayaguela and northlnorthwest ot the dirport Roads to the slte are generally In poor cond~t~on 



The follow~ng cost factors can be used for road constructwn ~f upgrade to the roads 1s cons~dered 
due to the proposed populat~on Increase w~th Las Trancas 

I Woad Type I Wepaw Cost ($ / km) I 
2 lanes (paved, 4 milane) 

2 lanes (unpaved, 4m/lane) 

Choluteca 

520,000 

500,000 

I lane (paved, 4rn/lane) 

1 lane (unpaved, 4 mllane) 

General 

260 000 

250,000 

The C~ty  of Choluteca hes In the southern part of Honduras near the Pacific Ocean (Gulf of 
Fonseca) wlthln the Department of Choluteca The C~ty  of Choluteca contams approxlmdtely 
113,000 people, and total populat~on In the Department of 377,241 as of 1997 The C~ty  oi 
Choluteca IS located primarily along the left bank of the RIO Cholute~~, wh~ch dram an area of 
dpproxlmdtely 8 150 square-lulometers (3,143 square-m~les) Average ramfall tn the basm 1s 1,300 
mm (5 1 Inches) producing a mean annual flow of 84 cublc-meters per second (2,967 cub~c feet per 
second) 

escriptm sf Problem 

Durmg the perlod of 27 - 31 October 1998, Choluteca rece~ved 893 mm (35 Inches) of rainfall 
assoc~ated with Hurrlcane Mitch, most fall~ng on the 291h - 31" The heavy ramfall caused 
extenswe flood~ng, eroslon, and sediment deposit~on in the Choluteca area In addition to the loss 

of many bridges and roads, 
~t IS estimated that 4,400 
homes were destroyed and 
6,600 homes damaged in 
the Department of 
Choluteca 

Landslide concentrations 

triggered by Hurrlcane 
Mttch In southern 
Honduras were the hlghest 
observed In Honduras 

Sed~ment produced by 
landshdes may hdve prov~ded a slgnlficant Influx to the RIO Choluteca floodplam Sediments 
contr~buted by ldndslldes adjacent to the rlver basln mdy contlnue to provide hlgh sedlment loads 



durmg future flood seasons The contr~butlon of sdment to the RIO Choluteca has not yet been 
completely avessed 

Acco~d~ng to local autholltles, the RIO Choluteca pealed sometime Fr~day evenrng, 30 Octobel 
1998 Floodwaters remalned high for several days causing substant~al lateral scour of channel 
marglns and aggradat~on of sedlment In the Rio Choluteca as well as the surrounding floodplarn 
In Choluteca there were 260 reg~stered deaths, 400 persons rmsslng, and approxlmately 2,500 

Clearly vlsrble rn this view of Choluteca is the extremely widejloodplarn 

homes destroyed, pl~mar~ly along left bank of the Rwer Local authorit~es also estlmate 
approxlmately 2-3 meters of sed~ment deposlt~on throughout the RIO Choluteca channel Two 
bt ~dges cross the RIO Choluteca In the vlclmty of Choluteca, and both were extens~vely damdged 
The newer bl~dge located upshedm of the city dnd bullt by the Japanese, lost both ~ t s  right and left 
embanlcrnents when severe lateral eroslon of channel boundar~es occurred The older br~dge 
located In the c~ty of Choluteca, and bulk by the Army Corps of Engineers, lost a substant~al 



amount of rts right apploach embanlunent Temporary access has been ~estored to the Corps of 
Eng~neer bi idge 

I 

(Inter mediate Ternz) Both b~ rdges should be I e-bulk w ~ t h  PI ovrsrons foi add~tronal flow I elref 
openmgs for the safe passage of flood flows Both bridges prov~de a clear span over the low 

flow channel only and prov~de little or 
no overbank flow capacity for flood 
flows When the I lver floods, wata can 
back up on the upstream side of the 
bridges, such that when the 
embankment IS overtopped, the 
d~fference between the upstream and 
downstream watel surface (head 
d~fferent~al) IS so great that the 
embankment erodes and falls 
Hyd olog~c and hyd~ aul~c flow 
modeling should be accomplished in 

The etztiie lefi abutnzerzt of the bridge north of older to deterrmne the proper amount 
Clzoiufeca was destroyed and locatlon of flow rellef The estlmate 

given below is based on addit~onal rel~ef 
bildges of 150 - 450 meters in length w~th a total flood plain &stance to be re-built of 1 200 
meters The tehef brldge locatlon and width should be based on hydrologic/hydraul~c 
mode11 ng 

Iiydi olog~c/l-iydmul~c Flow Modelcng $l5O,OOO to $350,000 (Corps oj Etzglrzeers) 
Corzstructson Costs $3 5 to $8 0 Mdlsorz (Corps of Eizgnreers) 

(Short Term) It IS iecoinmended that the ared 
near and rwerward of the cemetary located on 
the south slde of town not be ie-budt Ths  
area IS located in the actlve flow area of the 
Rio Choluteca floodplam (City of Choluteca) 

(Slzort TeimJ Construction of a iealt~me 
stieamflow gaglng statlon upstream of 
Coluteca on the RIO Choluteca Conduct 
lnd~ect measurement of peak flow, and 
develop stage-drscharge relat~on utlllzing 
channel geometry and the standard-step 
method 

$60 000 to $100 000 ( U S  Geologccal 
Survev) 

The ajea of Cizoluteca near and rwerward ofthe 
cemetery should not be ~ebutlf 

0 (Long TetmJ For those low-lying areas of Choluteca whch were flooded, filled w~th sediment, 
but not destroyed a likely solution may be construction of a levee or floodwall to protect these 
areas A levee may be feasible due to the reldtlvely small area to be protected, rmmindl 



~nfi ingement on the floodplain, and the absence of s~gruficant Intellor dramage to account for 
Hyd  ologic hydr aullc, geotechmcal, and st1 uctul a1 studles w~ll be ~equtred to determne levee 
he~ght, ahgnment, length and structui a1 des~gn 

$560 000 to $960 000 Fenscb~lrly/Desrgn Aizalysrs (Corps of Eagrrzeerr) 
$7 to $12 Millton Consb uctlon (Corps of Etzgmeers) 

(Shoti Tei m)  I t  IS not recommended that the Rio Chooluteca be &edged or excavated as a 
measure to reduce floodmg A tremendous amount of sament  has been introduced into the 
liver system at Choluteca and the watershed upstream For many years to come, this sedment 
wdl be rnovlng through the channel and overbank d u ~ ~ n g  hgh-water events and w~ll I~fely 
negate any local effoits at sediment iemoval The only exceptions to this recommendation 1s 
for the removal of aggregate materral for construction purposes, or if needed, local~zed 
dredgtng to re-altgn the low-flow channel 

(Iiztermedznte Term) Further analysrs of aerral photogaphy taken of the area will be needed In 
order to evaluate the production of sediment by landslides, the movement of sediment to the 
floodplam, dnd extent of floodrng and areas tnundated by Hurrtcane Mitch floodwate~s (that 
should not be redeveloped) Such an evaluatton would be accomplished from an ~nventoiy of 
landslides using aer~al photography of the dl amage basins that affect the floodplam of the Rio 
Choluteca near the city of Choluteca W~th  d~g~t~zation to a GIS platform, areas and volumes 
can be calculated and the sediment productton due to landslides estimated Such an esttmate ot 
sediment production and the spatial varration of the sediment volume may be crit~cal to the 
placement of any control structures that may mltigate the i iver's future flooding potentral The 
cost for the landshde Inventory and flood rnundat~on GIS analysis would be $400,000 wrth 
$500,000 for ~nformat~on, data transfer, and tramng of personnel fiom the local agencles 

$400 000 to $500 000 (U S Geologtcnl Survey) 

Flooding The absence of I tver-transported sedrment revedls that the site is not on the active nor 
anclent flood plaln, hence floodmg due to hlgh river flows IS unlikely We dnticrpate that a local 
drarnage system for the planned development will be requued 

Landslides The absence of slopes of over 5" piecludes landslrdes, whch would pose any 
sign~ficant hazaid to the srte A low hill about 100 m to the north of the site has slopes of greater 
than 20°, but ~t IS fdr enough fi om the housing area 
that any landslide that rmght form on the hill w~ll 
not present a threat to the residences In addttion, 
there was no evidence of any slope fd~lure present 
on the hill 

Water Supp l~  Water cdn poss~bly be provided at 
th~s slte by we119 However, a test well is 
~ecommended for confirmation A hill located 
rrnmedldtely noith of the srte is probdbly volcanic 
dnd ind~cates that bedrock beneath the site IS at a 

Sue wotlc has begun at Nuevu Clzolureca 



shallow depth A well constructed in bedrock in the Choluteca area produces less water (generally 

about 30 gpm) than a well ploduc~ng fiom the alluv~al aqu~fer Wells produc~ng from the alluv~al 
aqu~fer in the Choluteca area generally pump In the 160 gpm range (some of the hlgher producing 
alluv~al wells are reportedly located on the west approach to Choluteca) If sufficient production 
cannot be obtalned fiom wells at the site, ~t 1s recommended that addmonal wells be drilled 

approxlmately 2 lulometers athe~ north or east of the s~te The cost f o ~  wells at ths stte is 

estmated to be about $20 000 each Assummg alluvial wells can be drilled at or near the slte at 
least three wells would be required Cgst for a 300 000-gallon ground storage and water 
dlstributlon system is estimated at $4 rmlllon 

Sanlfafion An oxidatlon pond IS bemg planned for thls slte Th~s  optlon is recommended as a 
mmmum Cost for an oxldatlon pond and sewage collect~on system is estimated at $6 rmllion 

Enwonmental Development of this s ~ t e  would have lmted environmental Impacts Effluent 
d~scharged from the oxldatlon pond would have localized adverse water qual~ty Impacts 

S~te Access Access to the slte 1s excellent 

Floodmq T h s  slte 1s not on the actwe or anclent flood plaln and is less susceptible to rlvei 
~nundat~on Pool dramage from Improper site development may cause locallzed dramage 
problems These mdy be aggravated by the proposed housmg development Adequate site gradmg 
and storm dralndge should be prov~ded 

- - -- --- -- -- ..< - - Landsl~des As ln the case of Nueva Chof~tteca 
- L-+  ths  site is on practically flat ground, hence no 

1 landslide hazard a perceived to be present here 
.z- 

+P 4 --&->'R-*I1l 

3ter Supplv Water for ths  a te  can probably 
- , , --.Am ~W%$. - 1 be provlded by wells produc~ng from the alluv~al 
=$&3&&~2 "A%*- *? aqulfer Such wells should produce about 160 

&I gim However analysis of witel produced from 
the shallow alluvial aquifer in and near the UI ban 
area of Choiuteca has shown that many are 
contarmnated wlth bacterla Another poss~ble 

Corzstl uctron has commenced at Neuva Eden source of pollution at thls slte is leachate from the 
adjacent dump It IS recommended that any wells 
drilled at th~s slte be dr~lled as far as poss~ble 

from the dump or any known areas of bacterial contamnatlon A mmmum of two wells are 
needed foi this site, w~th the cost approxlmately $15 000 each Cost for a 20,000 gallon ground 
st01 age tank and water d~stributlon system IS est~mated at $4 rmlllon 

Sanrtatlon An oxidation pond 1s belng planned for th~s slte Thls option 1s recommended ds a 
minlmum Cost tor an oxidation pond and sewage collection system is estimated at $7 mdlion 

Env~ronmental Development of the slte would have l~mted environmental Impacts Theie was 
no watercourse nearby to receive effluent from the oxidatlon pond Design of the treatment system 
should cons~der envu onmental effects 



S~te  Access Access to the proposed slte 1s though ex~stlng mun~crpal loads and 1s deemed 
ddequate 

The c~ty  of Pesp~re IS located along the left (east) bank of the Rlo IVacaome The c~ty 1s tn the 
Department of Choluteca, which In 1997 listed tts population as 377,241 Hous~ng losses In the 
Choluteca Department were reported as 4,400 homes destroyed and 6,600 homes damaged 

Floodtng from the Wlo Nacaome and RIO Ch~qu~to, whlch enters the Rio Nacaome lmmedldtely 
downstteam of Pesp~re, caused extenswe floodmg destruction of homes, and sed~ment depos~tion 
rn the c~ty  follow~ng Hulrlcane Mltch Reported ramfall mounts wele 893 mm (35 mches) in 

downstream Choluteca and 254 1 mm (10 mches) in upstream Tegucagalpa 



Landslides 
I 

Although landslides are ev~dent throughout thts area, no landslid& dlrecrly affected the town of 

Extenswe flooding nnd sed~ment 
deposrt~on occurred in low-lymg aleas of 
Pesp~re along the RIO Nacaome and WIO 
Chqu~to 

o (Sho~ t Terin) It IS I ecommended that 
permanent mau kels 01 slgns be 
erected in the city which clearly 
indicate the llrmts and depth of 
floodung wh~ch occurred follow~ng 
HUI rlcane M~tch These ma Icers 
would serve as a dally renunder as to 
the lirmts of the RIO Nacaome 
floodpla~n dut ing severe storm 
events 

$20 000 to $50,000 

Sedwnetzt deposltlon was severe In Pespire 

(Corps of Enguzeers) 

0 (Inter medznte Tet nr) 1t IS recommended that hydrolog~c/hydraul~c modellng be dccomplished 
to deluneate the latela1 l~nuts of the floodplain tn Pesp~re Thus would allow Ilrmts of the 
floodplain to be determmed for storm events havtng d~ffermg probabll~t~es of occurrence (I e , 
10% chance in any given year, 1% chance In any gtven year, etc ) It also IS recommended that 
d re~~l tme stredmflow gagung gaging is constructed upstream of Pepslre on the Rlo Nacaome 
An und~iect measurement of peak dtschatge and development of a stage-dscharge relation 
would accompany the streamflow gaglng station 

Hydi ologic Modeluzg (Incl Streamflaw gage and lndlrect measurements) 
$150,000 to $200,000 ( U S  Geological Survey) 
Hydt a u k  Modehzg 
$50,000 to $150,000 (Corps of Engazeers) 

Q (Short Term) It IS recommended that those areas closest to the river whlch were destroyed 
during the flood not be re-built These flat areas showed evidence of ext~emely hgh velocities 
dnd flood depths, and as an actwe pal t of the floodplain should not be re-~nhablted 

(Czty of Pest re) 

a (Short Term) Those hous~ng areas located on the lower slopes of Pespire and damaged by the 
flood nldy be iepairedhebullt These areas should expect to be flooded per~od~cally, but the 
floodmg should occui mfrequently (Czt Y of Pesz re) 



e (Slror t Ter i l l )  It 1s not I ecomrnended that any dredgmg of the river channel be accornpl~shed at 
Pespu e 

The lowest point of the proposed site is approximately 2 meters hgher than the 

maxlrnurn flood stage of the Rio Chqu~to Hence, rt 1s unlkely that floodmg due to hgh-ilver flow 
w~ll occur The slte IS relatively steep and w11l requlre a local dramage system to prevent both 
eroslon and locallzed flooding 

Landsl~des The srte encloses a small and steep r~dge (sideslope valley) watershed system 
Topographc convergence and the steep slope causes approx~mately one thud of ths site to be 
susceptible LO debris flows Moreover, small (40 m3) debris flows were obseived In the upper 
reache8 of the slte, but they seem 
nor to have advanced more than 10 
m downslope HZ 1s recornmended 
thal. the upper reaches of tlvs 
watershed remaln off limts to 
I~vestoclc and lrrlgatlon The Wao 
Ndcaome at Pesplre appeal s to have 
M e  Influx of sdment produced by 
landshdes Therefore, we deem ~t 
unnecessary to analyze landslide 
contrlbutlons to the sedlment 
production In ths area Thls 
ptoposed houslng slle 1s located 
ddjacent to a cemetery on a hlls~de 
overlooiang the confluence of the 
R m  Ch~qu~to wlth the Rio 
Nacaome The only geolog~c 
hazards present at the site are some 
$mall debr~s flows on the slope 
above the north slde of the slte It 1s 
advlsed that hous~ng not be 
constructed near the base of ths 
slope 

The proposed housmg srte at Pespire rs located above the 
floodplatn 

Water SUPD~V Local goundwater IS not cons~dered to be a rel~able source of water for t h ~  site 
However, the local author~tles plan to p~ov~de water from the same source that supphes Pesp~re 
This souice IS located approximately 6 lulometers to the southeast at El Tablado, and conslst of 
two wells drilled In an alluvtal aqurfer located at the junctlon of RIO Ba~re and RIO Sacaml The 
only cost for water at thls slte IS that required connect to the Pespplre system and mstall distribution 
Ilnes Estimated cost 1s $500,000 



Sanl'catron An ox~datmn pond 1s bemg planned for ths site Ths optlon 1s recommended as a -- 
' mrnmum Cost foi an ox~dat~on pond and sewage collect~on system IS est~mated at $3 rmllion 

Environmental Except For the adversa water quality effects of sewage effluent development of 
ths site should have l~mrted envuonmental Impacts 

'# 

The C~ty of Choloma IS located in the westel11 portlon of the Sula Rwe~ Valley, approximately 
mdway between Puerto Cortes at the northern end of the valley, and V~llanueva at the southern 
end of the Valley The Sula Valley IS a major cont~~butor to the overall Honduran economy 
Ag~~cultu~e and indust~~al product~on In the Sula Valley rep~esents applox~mately 50 percent of the 
Honduran Gross Domestlc Product (GDP) The Valley also IS responsrble for approximately 40 
percent of Wondura's total agr~culture production, the Country's most Important economc sector 
The C~ty hes w~thn the Cortes Department, wh~ch 1s the second most populated department In 
EIondulas In 1997, population of the depatrnent was 846,098 

During the per~od 25-31 October 1998, 565 5 rnm (22 3 inches) of ramfall fell at the town of Tela, 
located on the north coast of the Country The 
heavy ramfall caused w~despread flooQng 
throighout the Sula Valley in  the ~holoma 
area, levees constlucted by the Sula Valley 
commlsslon overtopped and breached In 
several lacat~ons along the RIO Chamelecon 
resultmg In hgh veloc~ty flows and 
destruct~on of hous~ng Eandshdes were not a 
major factor in ~holoma 

Landslides were not an  sue at Choloma due 
to Its In lhe a"uv1a' pla'n of the "la Tlze levee along the Rio Chamelecon ovenopped m d  
Valley breached m several locatrons 

Fiood~ng at Cholomd was part of the overall f lodng that occurred throughout the Sula Valley 
The Sula Valley hes at the confluence of the largest rlvers In Honduras ~ncludng the Rio 
Chamelecon with a damage alea of 4,250 square lulometers (1,639 square rmles) and the RIO 
Ulua w~th a dralndge area of 21,700 square lcllometers (8,368 square idles) These dramage 
baslns recewe over 1600 mm (60 inches) of ramfall per year Due to the large drdtnage into the 



valley, and the flat, alluv~al nature of the Sula, most of the Valley IS susceptible to frequent, 
widespread fl&ng Addmonally, at Choloma, the Choloma River enters the Sula Valley from the 
west providmg an addtlonal source for flood flows 

Mlt~gat~on Measures 

(Short Term) It 1s recommended that the levees that were breached In the area of Choloma be 
repared as soon as possible, preferably prlor to the next ramy season 

(Sula Valley Comm~ss~on) 

(Short Term) Both levee breaches observed were at locatlons where small commututles were 
present Because a levee breach IS a v~olent occurrence, characterized by hgh veloclty flow 
and extreme sdment movement, the potentla1 for death and destruction 1s greatest m the area 
lrnrndately adjacent to the breach For ths  reason, the levee should be re-budt such that the 
helght and strength of the levee IS strongest at those locations where commututles are located 
~mmdately adjacent on the lnterlor side It appeared that at Choloma, the levees were the 
lowest and weakest at the locatlons where the commumtles were located. 

(Sula Valley Commuslon) 

(Long Term) Due to the large slze, and economc Importance of the Sula Valley to Honduras, 
~t is recommended that any p-oposed Civd Works for Choloma be a part of an overall flood 
control plan for the entue Sula Valley Ths  plan may contaln provisions for upstream darns 
and reservous to store flood waters and sdment, a system of levees to protect key locatlons, 
and channels and floodways to efficiently pass flow The problem IS so large that a long-term, 
comprehenslve approach to mtigatmg the Impacts of f l d n g  wthm the valley 

(Zntermedzate Term) Most structures m the Choloma area, and particularly those areas closest 
to the Rio Chamelecon, are constructed on the natural grade of the land Smce ths  entlre area 
IS In the floodplam and subject to period~c and frequent inundation, it is recommended that new 
construction be elevated 1-2 meters above the floodplain Ths  wll greatly mtlgate the loss of 
property and life when floodmg occurs (Czty of Choloma) 

Evaluat~on of Proposed Housmg S~tes 

No houslng sites were proposed or evaluated at Choloma 

El Progreso 

General 

El Progresso IS m the Yoro Department that had a population of 435 155 in 1997 The muntclpallty IS 

located at the confluence of the RIo Pelo and the larger RIO Ulua Wlthln th~s department Hurricane Mitch 
destroyed 1,760 homes and damaged 2,640 The RIO Pelo and the RIo Corocol run through town but the 
RIO Corocol does not converge w~th a larger channel Instead, it emptles Into an are>mhln-the towri- 



llrn~ts The RIO Pelo watershed area IS approxtmately 20 krn" and the headwaters of the RIO Pelo prov~de 
approximately 60% of the clty's potable wate~, the remalnlng 40% comes ftom water wells Flooding 
assoc~ated w~th the RIO Pelo cawed spat~ally vanable eroslon and deposrt~on that damaged or destroyed 
hundreds of homes w ~ t h ~ n  the rnun~c~pallty Relocat~on sltes for the d~splaced res~dents were llm~ted by 
the extens~ve pr~vate land holdmgs surroundmg the municipality 

The RIO Pelo, and the much smaller 
RIO Corocol ptoduced floodng In the 
mumclpaltty The Rto Corocol caused 
shallow flooding (<O 30 meters) bul dld 
not cause extensive damage However, 
the Rlo Pelo widened ~ t s  channel by as 
much as 200 meteis, and ~t produced 
up to 3 5 meters of bed aggadat~on 
Sed.mentat~on and the fate of sdment  
are the ~mnlediate ~ssues that need to be 
addressed here Local engineers 

estmate the sed~ment accutnulated In 

the rtver basm at 250,000 m' 
Sedmzetzt depontloiz along the Rto Pelo In El Pjogreso IJ ro 
severe that the channel 1s tzow elevated appionmately 1 5 
meters above the floodplam 



El Progreso has been the slte of tremendous sdment lnflux from the Rlo Pelo Part of thls 
sdment has been derived from the preexisting rwer channel however, numerous landslides are 
present rn the Montana Mico de Quemada 

At the confluence with the Rro Ulua, 3 meters of fine sand was deposited on nearby homes Two 
lulometers upstream, 117 homes were damaged or destroyed by fast moving floodwaters and 
sedmentatlon The sdmentation here caused the channel bed rise 1 5 meters above the 
floodpiam The flow in the channel is confined by a hastily bulk levee, hence the present river 
surface 1s hgher than the present l~ving areas of homes along the channel At 4 km upstream the 
channel widened by more than 200 meters, and the concurrent lateral eroslon undermned roads and 
about 90 homes, another 260 were damaged or destroyed At 7 krn upstream, the Mitch flood 
destroyed most of the mumcipal aqueduct 

M~t~gat~on Measures 

(Short Term) If landslides were respons~ble for a sigmficant portlon of the sdment load 
supplied to the Rio Pelo from Humcane Mitch, aqhoto mappmg and analysls can assess the 
volume and Qstrlbut~on of the sources Thls knowledge .ell allow estimation of how much 
sdment remalns in the watershed arid 1s hkely to be remobilize in future storms as well where 
to emplace any dlvers~on or reta~mng structures that mght be used to m d f y  future flow of the 
RIO Pelo w h o t o  mapping and analys~s WIN cost $200,000 Data and ~nformatlon transfer 
will cost $50,000 

$250,000 (US Geolog~cal Survey) 

Dredge the channel and transport the sedlment to upland sttes or use ~t for reconstruction 
Remtroducing the sdment Into the river system downstream may cause local aggradatlon and 
Increase the hkel~hood of downstream flooding 

Assumed 250,000 m3 of materzal 
$1 to $2 mzll~on (Corps of Engmeers) 

(Short Term) Construction of a streamflow gagmg gagmg IS constructed upstream of El 
Progeso on the RIO Pelo An induect measurement of peak dwharge and development of a 
stage-dscharge relatlon would accompany the streamflow gaglng statron 

(Streamflow gage and zndwect measurements) 
$80,000 to $1 00.000 (US Geologxal Survev) 

(Intermed~ate Term) Currently, flow commg off of the mountain flows down city streets and 
through ne~ghborhoods outslde of establ~shed channels The construction of a low wall or berm 
on the northwestern slde of El Progreso would help d~vert and channel floodwaters into the 
established channels to the RIO Ulua 

$50,000 to $1 50 000 (Corps of Engmeers) 



(Short to Intermediate Term) Those areas of the floodplain where actwe flow destroyed 
homes should be evacuated Ths is particularly true m areas along the RIO Pelo where the 
channel IS perched above the surrounding flood plam ( C q  of El Progreso) 

(Zntermedzate Term) Install channel bank protectlon In some areas to arrest the recent and 
present lateral r~verbank eroslon Gablons are assumed to be used for bank protectlon 

$80,000 to $1 60,000 (Corps of Engmeers) 

(Long Term) Evaluate the potential for large landslides In the head water areas of the Rlo Pelo 
utlhzmg on-ground surveys, GIs, and alr photography 

$100,000 to $204,000 ( U S  Geologrcal Survey) 

Evaluat~on of Proposed Housmg Sstes 

No housmg sltes were proposed or evaluated at El Frogreso 

General 

La Llrna hes m the Cortes Department La Lima 1s situated on the RIO Chamelecon between San 
Pedro Sula and El Progreso Wlthm ths department Humcane Mltch destroyed 3,300 res~dences 
and damaged 4,950 

The Sula Valley 1s a major contr~butor to the Honduras economy Agricultural and mdustnal 
product~on m the Sula Valley represents 50 percent of the Honduran Gross Domestx Product and 
40 percent of the total agricultural product~on The major crops grown In the valley are bananas, 
plantam, pineapple, sugar cane, citrus, corn, and m e  

Descr~pt~on of Problem 

Humcane M~tch flooded the entue town of La Llma The most severely flooded homes were 
located adjacent to the Rlo Chamelecon Accordingly, about 1,500 residences wdl be relocated to a 
site named Vla L~ma about 4 lulometers northeast of the center of town The town IS also 
suscept~ble to floodmg to some degree on almost an annual baas 

M~t~gat~on Measures 

(Short Term) Do not allow any reconstruction m the area from wh~ch the 1,500 homes are 
being relocated (Crty of La Dma) 

0 (Intemedlate Term) Requue new structures have no habitable quarters on the ground floor 
( C q  of La Lrrna) 



(P (Long Term) Any long-term solutlon to flooding problems must be constderd In the context of 

a comprehens~ve solut~on for the enhe Sula Valley Data collect~on regardng stream flows 
can be ~n~tiated Technical stud~es to evaluate alternative flood control measures can then be 
conducted 

Evaluation of Proposed Housen 

General The town of La L~ma has identified a site, Via Lima, northeast of the town for relocatmg 
about 1,500 res~dences 

Flooding 1 he proposed relocation site has a r~sk of flooding, but it is less than the current 
locat~on of the res~dences The town flooded to about a 1-meter depth durlng Hurricane Mltch 
wiule Via h m a  only flooded to about a 113-meter depth All homes should be elevated above the 
fioodpla~n 

Landsl~des There 1s no rlslc of damages or loss of l~fe  from landshdes 

Water Supply Water supply for t h ~  s ~ t e  can be prov~ded by wells producmg from the local, 
hghly productwe alluvial aqu~fer Well y~elds a e  up to 750 gpm in the La h m a  area, however, 

the~e IS ev~dence that several wells wlthin the town are polluted A mmmum of two wells would 
be necessary at thls site, at a cost of approx~rnately $50,000 An existing large watel tower n e s  
the slte IS repol tedly available for use by the new community Cost of water dlstrlbutlon system is 
est~mated at $4 mdhon 



Sanltatlon With the very hlgh water table and the possible unconfined nature of the aquifer at 
thls site, latrines are not cons~dered to be suitable A lift stat~on wth an oxidat~on pond IS 

considered to be the best alternative Cost for an oxidation pond and sewage collection system is 
estimated at $9 mlhon 

Envrronmental The existing land use In the proposed relocation site is cropland, whch at the 
present tlme is idle Changmg th~s land use for housing w~ll have some adverse effects normally 
associated wlth urban areas Adequate waste treatment will prevent further degradation of water 
quahty m the receiving streams 

S~te Access The relocation slte is about 4 kdometers from La Lima by way of unpaved roads 
These have been continually been graded so that ther elevation 1s below that of the surroundmg 
land Accordmgly, they do not drain well Some improvement wll be necessary to Improve 
drainage 

La Cerba 

General 

The City of La Ceiba is located on the north (Caribbean) coast of Honduras in the Atlantida 
Department In 1997 the Department reported a population of 313,187, wth about 35% of that 
In the capital city of La Ceiba 

La Ceiba has 150 f a d e s  that need to be relocated Most are being housed in schools and classes 
are scheduled to start m February 

The major rlver in the La Ceiba area is the Rio Cangrejal, but floodlng damage also occurred from 
several smaller rlvers in the area Dunng Humcane Mltch, La Ceiba recaved 875 rnrn (35 inches) 
of rainfall from 25 - 3 1 October 1998 It 1s estimated that 1,650 houses were destroyed and 2,475 
houses damaged by Humcane Mitch 

Landshdes have been reported for ths  area but are m the mountans upstream of the towns and 
do not pose a dmct threat to hous~ng The slide areas wdl continue to be a sdment source, 
possibly aggravating future f l d n g  untd the areas revegetate 

Descr~pt~on of the Problem 

The La Ce~ba area IS located on the coast but just a few lulometers north of a large mountain 
range Sedlment from the mountains, much of it large stones and boulders, filled the rlvers and 
caused the floodplan to greatly enlarge and the river location to move about In the floodplain 
(braidmg and meandering), and impacting areas wth erosion and sdmentation as well as flooding 

M~t~gat~on Measures 



(Shot f Term) Prov~de bank protection measures to a o d d  areas that are encroaching on houses 
01 ~o'tds Reahgn channel to remove flow fiom damaged areas Remove sediment from 
kloodpla~n In damaged aleas to increase channel capacity 

o (Short Term) Conduct an indirect measurement of peak flow on the Rlo Cangrejal, and mstall 
a realtime st1 emflow gaglng stat~on upstream of the town of La Caba 

w (Shot t 7ernz) Develop deta~led G I s  Tor the RIO Cangrejal In the vlclnlty of La Celba 

(Iiztern~edmte Term) Begm debr~s removal to p~otect br~dges for damage from debr~s 
dccumulation and the adjacent areas from h~gher flood stages associated wlth the obstructed 
flow 

@ (lnte~mediate Term) Repdlr watel supply reservolr for Por Veno~r 

Dnmnged house belrzg r erzovated at Bomberos slte 

0 (Long Term) Data collect~on and analysls to determme future flood conQt~ons to be used to set 
mnllnum house floor elevat~ons and floodpla~n areas that should not be used ior housmg 
Investigate ways to increase capaclty of water supply reservolr for Por Venolr 

General The tollowing slte evaluations for La Celba were based on meet~ngs between the 
Corps of Engineers, Mayor Govzan Rivera, Tour~sm d~rector Robert Wernon Leva, Comnun~ty 
Development staff members L~gia Ce~rato and Marco Aurelio Orellano, and Kent Forte, a local 
busmes\man 



The Clty will furntsh the land for the relocation and some mate~lals and the tenant w~ l l  have to 
conqtl uct his own house rhe c~ty has three locat~oils to be used for the relocat~on, Colonta 
Canelas Bo~nberos and Bu talo 

Colonla Canelas is just south of town In the h~lls The slte 1s an open area, prevrously defo~ested, 
wrth exrstmg housrng dl1 alound the area Bomberos IS a colnmunlty southeast of town along the 
RIO Cangrejal The floodmg completely dest~oyed I ! homes and a texttle factory Add~tlonal 
homes hdve vatlous degrees of damage Some have been renovated and are In use The Bufalo 

communlty 15 an exlstlng housing area w~lh 95 ex~stlng homes and a total of 309 lots located 
south and west of town Plans are for 12 foot by 14 foot frame houses on ths site and there IS a 
model home on slte 

kpresentdtlves of the Corps also met wlth Natclso Hernandez, Mayor of Por Venolr, a 
communlty just west of La Ce~ba, Patuck Blake and Hector Medma of Standard Fru~t, and 
Pete1 S~lverman and Greg CI uga of CEDA Standard Ft u ~ t  will donate the land to the town 
for the housmg area The company has prev~ously butlt employee houstng at adjacent sltes 
so I oads, water and elect1 ~clty are read~ly avadable The Southern Bapttst Convent~on has 
pledged funds for construct~on, Standard Fru~t wtlt purchase the rnater~als through the11 contract~ng 
depdl tment and CEDA will oversee constluction Construction has begun on the houses at tht\ 
slte 



Flood~n~ Coloma Canelas, Bufalo and Por Venor do not have any f l d n g  concerns but 
the Bomberos area is adjacent to the Rio Cangrejal and had I I homes and a textde factory 
destroyed Eros~on has created a cutoff through the commumty, and washed out part of the 
access road F l d n g  of part of the slte w~ll contlnue The 11mts of ths  area should be 
determned and relocation not allowed In the flood prone area 

Landshdes The area 1s m the coastal plam so landsl~des are not a concern at any of the s~tes 

Wafer Su~plv All s~tes have exlstlng public water nearby and that can be extended to the 
slte easlly Por Venov uses a reservor In the mountalns and sdment has reduced the capaclty 
Availabrllty to provde long term supply wdl need to be evaluated 

Sanltatl~n All of the sites use septlc tanks or latrines for wastewater &sposal at the 
present tlme and that is proposed for any new construct~on The soils appear to be able to support 
thls type of &sposal 

Env~ronmental The existmg land use at all sites In La Ce~ba is res~dential housmg so the 
relocation will have httle ~mpact on the envvonment The Por Venou site 1s Idle farmland that has 
had adjacent land previously converted to residential homesites A seventy-five meter greenway 
buffer wrll be left between the cropland and the housmg area 

Site Access Site access to the Coloma Canelas 1s restr~cted somewhat by the narrow streets 
through the exlstlng resldent~al area but IS usable F~fty-three eight meter by s~xteen meter 
lots are avadable at thls slte Access to the Bomberos s ~ t e  has a washout In the road that wdl need 
to be fixed wth a new culvert and addmonal fill but the amount of work requued 1s mnor Only a 
few lots wdl be usable at thls s ~ t e  Access to the Bufalo slte 1s along exlstlng roads and 1s 
good but lnterlor streets are poor Pnor to construct~on of adjacent housmg has a good road 
system in place at the Por Venou slte 

Summary and Conclus~ons 

Rans assoc~ated wth Hurr~cane Mitch caused extensive f l d n g  throughout Honduras causlng 
s~gnrficant damages to infrastructure, bulldmgs, and personal property Addmonally, the heavy 
rainfall triggered numerous landslides that destroyed thousands of homes The comblned effect of 
floods and landshdes caused tremendous deposit~on of sedlment 1n the nver channels and in the 
floodplan For many years to come Tfus sedunent wdl be slowly movlng through the rlver 
channels and overbank areas durmg hgh-water events Furthermore, non-vegetated land exposed 
by the landshdes and eroded streambanks wll contribute more sedment to the nvers dunng 
subsequent ram events Accordmgly, fl&ng In Honduras m future years 1s hkely to be more 
frequent and more severe than In the past thereby emphasizmg the need to develop flood damage 
mtlgation measures It 1s imperative that measures be take prlor to the next ramy season to reduce 
f l d n g  rrsk to the extent poss~ble For the long-term, however, mtlgatlon measures need to be 
developed for both f l d n g  and landshdes In urban areas uslng a structured comprehens~ve multi- 
objective plamng process on a watershed basis On the bass of ~nformat~on obtained from slte 
vlsrts and dlscuss~ons with local offic~als, the team recommends that the followng actlons be taken 



Short Term 

-Proh~b~t reconstruct~on of homes on El Berrmche and El Reparto landslides 
-Regrade landshde surface and seal open cracks 
-Survey landshdes and mon~tor for renewed movement 
-Prohib~t reconstruct~on of homes w~thin 100 meters of the RIO Choluteca 
-Cont~nue excavatmg sediment from the Rio Choluteca channel 
-Conduct hydraul~c analyses (~nd~rect discharge measurement) of Rio Choluteca and 
major tr~butar~es to determine peak dwharge 

lntermedrate Term 

-Develop a landsl~de inventory, GIs analysis, est~mate sediment product~on by landsl~des 
-Remove structures severely damaged by floodmg that encroach on the RIO Choluteca 
channel 
-Install realtrme streamflow gaglng stat~on and prec~p~tatron gage network 
-Conduct "md~rect" peak drscharge surveys and computations for selected reaches of the 
Rio Choluteca and its major tributar~es 
-Conduct hydraul~c analyses to defme floodplam l~m~ts  and determme requred capaclty 
of hydraulic structures 

Long Term 

-Des~gn and construct landsl~de stab~lization measures 
-Conduct comprehenswe analys~s of water resources and recommend projects for 
construction 

Choluteca 

Short Term 

-Proh~bit constructron of homes destroyed by flooding 
-Construct a realt~rne streamflow gaglng stat~on upstream of Choluteca 
-Conduct hydraul~c analyses ("ind~rect" d~scharge measurements) of RIO Choluteca and 
major tr~butar~es to determme peak d~scharge 

lntermedrate Term 

-Rebu~ld damaged bridges w~th add~t~onal flow rehef openlngs 
-Conduct landslide ~nventory , GIs analys~s, estimate sed~ment production by landshdes 

Long Term 

-Conduct comprehenswe analysis of water resources and recommend projects for 
construction 

Short Term 

-Install permanent markers showing hm~t and he~ght of Hurr~cane M~tch flooding 
-Prohib~t reconstructron of homes rn area where homes were destroyed 
-Allow repair of damaged homes on the floodplam frmge 



Construct a realtime streamflow gagrng station upstream of Pespire on the Rio 
Nacaome 
-Conduct hydraulic analyses ("rndrrectn peak drscharge measurements) of Rro Nacaorne 

Intermediate Term 

-Conduct analysis to defme floodpla~n limits 
-Develop GIS for the RIO Nacaome In the vicinity of the town of Pesprre 

Choloma 

Short Term 

-Repan' breached levee sectrons with rncreased herght In vrcrn~ty of adjacent 
communrtres 

Intermed~ate Term 

-Requre f~rst floors of new constructron to be elevated 1 to 2 meters above the 
f loodplar n 

-Develop GIs for the Sula Valley 

Long Term 

-Conduct comprehensive analysrs of water resources and recommend projects for 
constructron for the Sula Valley 

El Progreso 

Short Term 

-Dredge/excavate Rro Pelo channel 
-Prohrbrt reconstructron of destroyed homes 
-Construct a realtime streamflow gagrng statron upstream of El Progreso on the Rro Pelo 
-Conduct hydraulic analyses ("mdirect" peak d~scharge measurements) of Rro Pelo 

Intermed~ate Term 

-Construct a structure to divert sheetflow (north El Progreso) rnto establrshed channels 
-Conduct analysrs to defrne floodplain lrmrts 
-Evacuate structures In actrve floodplarn of the Rio Pelo 
-Install channel bank protection 
-Develop GIS for the town of El Progreso 

Long Term 

-Evaluate potentral for landslrdes In Rro Pelo headwaters Des~gn and construct needed 
m~trgatron measures 

Short Term 

-Prohrbrt reconstruction of destroyed homes 



Intermed~ate Term 

-Require first floors of new constructlon to be elevated 1 to 2 meters above the 
floodplain--Develop GIS for the town of La Llma 

Long Term 

-Conduct comprehensive analysls of water resources and recommend projects for 
constructlon for the Sula Valley 

Short Term 

-Provide bank protection measures to eroded areas 
-Conduct an lndlrect measurement of peak flow on the RIO Cangrejal 
-Install a realtime streamflow gaglng statlon upstream of the town of La Ceiba 
-Develop detailed GIs for the Rlo Cangrelal In the vlcinlty of La Celba 

lntermedrate Term 

-6egln debrls removal to protect brldges for damage from debris accumulat~on and the 
adjacent areas from hlgher flood stages associated wlth the obstructed flow 

Long Term 

-Data collection and analysis to determine future flood cond~tions to be used to set 
minlmum house floor elevations and floodplam areas 
-1nvestlgate ways to Increase capacity of water supply reservolr for Por Venolr 

-Capac~ty bullding 
-Hydrologic modellng 
-Hydraulc modeling 
-Natural dlsaster response planning 
-Stream gage network and s~muiation ("mdrect" peak discharge measurements before 
ralny season) 
-Stab~lity analysis and lnstrumentatlon 
-Hazard assessment 
-Sediment budget lncludmg 
-Landslide contrlbut~on 
-Landslide hazard assessment 


